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PBEFACE 


This Final Report documents the work done under NASA Contract NAS-5-20576 
by Motorola, Inc. , Government Electronics Division for the Goddard Space Flight 
Center, Greenbelt, Maryland. The work performed under the subject contract en- 
tailed the construction and testing of a 4096-words by 18-bits Random Access, NDRO- 
Plated Wire Memory. Four memory units were delivered to Goddard. This report 
gives the performance requirements, construction, and test history of the units along 
with a complete technical and functional description. The report covers the period 
from June 1974 through June 1975. 
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SECTION 1 


INTRODUCTION AND OVERALL PROGRAM SUMMARY 
1. INTRODUCTION 

This Final Engineering Report documents the overall activity and history of the work 
performed by Motorola Inc. , Government Electronics Division, Scottsdale, Arizona 
for the Goddard Space Flight Center, Greenbelt, Maryland, under NASA Contract 
No. NAS 5-20576. The report is submitted in accordance with the requirements of 
Specifications 73-15079 modified June 1974 and the addendum dated May 1974, and 
covers the period from June 1974 through June 1975. 

1. 1 PROGRAM SUMMARY 

The work performed under the subject contract entailed the construction and testing 
of a 4096 -word by 18-bit Random Access, NDRO-Plated Wire MemorJ^ 

The primary design parameters, in order of importance, were; 

• High reliability 

• Low power 

• Volume 

• Weight 

Four memory units, serial no. 103, 104, 105, and 106 were delivered. 

1.2 RESULTS ATTAINED 

The memory units were subjected to comprehensive functional and environmental 
testing at the end-item level to verify comformance with the specified requirements. 

A comparison of the memory unit ’ s mo st significant physical and performance 
characteristics versus the specified requirements is shown in Table 1. 
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Table 1. Memory Performance Versus Specified Requirements 


Characteristic 

Contract 

Reference 

Specified 

Measured 

Volume 

73-15079 

160 in^ 

158. 5 In^ 

Weight 

73-15079 
Mod 6/20/74 

5. 8 Pounds 

5. 640 pounds (SN103) 
5.562 pounds (SN104) 
5. 594 pounds (SN105) 
5.580 pounds (SN106) 

P#-#er 

Operate 

73-15079 
Mod 6/20/74 

7 watts 

5. 963 watts max (SN103) 
5.914 watts max (SN104) 
5. 324 watts max (SN105) 
5,687 watts max (SN106) 

Power 

Standby 

73-15079 

170 milliwatts 

149 milliwatts max (SN103) 
147-mllllwatts max (SN104) 
139 milliwatts max (SN105) 
147 milliwatts max (SN106) 

Voltage 

Tolerance 

73-15079 

±5% on all 

±5% on all 

Operating Rate 

73-15079 

500 kHz 

600 kHz 

Access Time 

73-15079 

500 nanoseconds 

<500 nanoseconds 

Operating Temp. • 

73-15079 

-40°C to +85®C 

Tested from -40°C to +85°C 

Operating 

Vacuum 

73-15079 

Mod 6/20/74 

/.'■ . 
M ' 

-5 

One atm. to 10 

i 

mm Hg modified 
for test purposes. 

Tested from one atm. to 

_5 

10 mm Hg. 



Table 1. Memory Performance Versus Specified Bequirements (Contd) 


Characteristic 

Contract 

Reference 

Specified 

Measured 

Operating Vibration 

73-15079 
Mod 6/20/74 

Sinusoidal 
’ 5» 25 Bz— • 33 in da 
25-110 Hz-lOg Peak 
110-2000 Hz-5g 
Peak Two octaves/ 
minute 

Random 

15 Hz,.0004 g^/Hz 
15-70 Hz, 

Linear Increase 
70-100 Hz, 

0. 138 g^/Hz 
100-400 Hz 
|jinear Decrease 
400-2000 Hz, 

0, 0089 g2/Hz 
Two min/axis 

Tested at specified levels 

Operating Shock 

73-15079 

Two shock pulses 
of 30g for 6 and 
12 milliseconds 
in three axis 

Tested at specified levels 








SECTION 2 

HISTORICAL PROGRAM SUMMARY 
2. PROGRAM HISTORY 

.The design modification, construction, and test history, as related to the hardware 
requirements of this contract, is summarized in this section. 

Four low-power random access spacecraft memories were constructed, tested, and 
delivered under this contract. The memories were constructed using the same basic 
design as units SNIOI and SN102, previously delivered under contract no. NAS5-23163, 
with slight modifications. The word current generator was changed from a hybrid cir- 
cuit to a discrete circuit which required a new layout of the timing and control board* 
The housing material was changed from aluminum to magnesium and the mu-metal 
magnetic shielding was removed to reduce the overall weight of each unit. 

The initial contract was for three memory units with an option for two follow-on 
units. On 9/23/74 the contract was modified to exercise the option on the fourth mem- 
ory unit and revise delivery schedule due to repair of a memory unit previously deliv- 
ered under contract no. NAS 5-23163 which had been subjected to over temperature 
atGSFC. 

The summarization is in chronological order from date of contract award to date 
of final delivery of the memory units. 

2. 1 SERIAL NUMBER 103 

Assembly was completed and system testing began in January 1975. On 2/6/75 
GSFC reported they had found a wire bond problem while performing construction 
analysis on the single digit driver hybrid circuits. Construction analj^sis at Motorola 
confirmed the problem and traced the cause to contamination of the gold plating on the 
single digit driver package. New packages were procured, tested for gold purity, and 
new single digit driver hybrids were constructed. The new single digit driver hybrids 
were installed in March 1975 and system test resumed. 

' ■ 4 
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Several minor desig*? modifications were recommended to GSFC in April 1975 to 
improve waveform timing tolerances due to capacitance differences with the new Tim- 
ing and Control board layout and to reduce power consumption. These modifications 
were approved by GSFC and incorporated in all units. 

The unit was acceptance tested and shipped to GSFC on l^y 13, 1975. 

2. 2 SERIAL NUMBER 104 

Assembly was completed and system testing began in April 1975. I>ue to bit errors 
during stack test and system test Serial Number 105 advanced ahead of SN104, Accept- 
ance testing was completed on June 9, 1975 and shipped to bSFC. 

2.3 SERIAL NUMBER 105 

Assembly was completed and system testing began in May 1975, During acceptance 
test three failures occurred, GSFC Malfunction Reports were written and submitted to 
GSFC. 

The first failure was a marginal level bit error which occurred during worst case 

■0 

pattern testing at -40 C and ivas corrected by replacing a wire pair. Reference GSFC 
MRF No. D07898. 

The second failure was again a marginal level bit error which occurred during 
worst case pattern testing. This error occurred during the intermediate temperature 
test after the -40°C testing had been completed. The error was corrected by replacing 
a wire pair. Reference GSFC MRF No. D07899. 

The third failure also occurred at cold temperature. This time a complete digit pair 
was bad due to a film of flux on one of the connector pins. Reference GSFC MRF No. 
D078900, The connector pins were cleaned and the unit confidence tested at cold temp- 
erature. Temperature testing per the acceptance test procedure was repeated and the 
unit shipped to GSFC on May 30, 1975, 
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2.4 SERIAL NUMBER 106 

Assembly was completed and system testing began in May 1975. The unit failed cold 
temperature test due to an unsoldered pin on I/C U5 on the Timing and Control Board. 
GSFC Malfunction Report No. D09085 was written and submitted to GSFC. Acceptance 
testing was completed and the unit was shipped to GSFC on June 26, 1975. 





SECTION 3 


TECHNICAL DESCRIPTION 

* ...... '-V 

3. DESCRIPTION 

The memory unit is shown in Figures 1 and 2. The unit Is identified as Motorola Part 
Number 01-P13701D002. Serial Numbers 103, 104, 105 and 106 were fabricated, tested 
& delivered. 


3.1 SYSTEM CONFIGURATION 

Motorola Drawing Numbers 01-P13701D, 15-P13745D, and 15-13746D (included in 
the engineering drawing package submitted to GSFC) completely define the end-item 
package in terms of size, mounting pattern, etc. The external connector pin assign- 
ments are as given In Table 2. The weight of each delivered unit was <5, 8 pounds, 

3.2 ELECTRICAL INTERFACE 

Connectors J1 and J2 are Deutsch, Type 75020-442P, as modified and supplied by 
GSFC, The total memory interface is comprised of the following (Refer to Figure 3 
Memory System Electrical Interface): 

• 18 Input Data Lines (to memory) 

• 16 Input Address Lines (to memory) 

• 18 Output Data Lines (from memory) 

• 1 Initiate Line (to memory) 

• I Read/Write Select Line (bo memory) 

• 1 Read Complete Line (from memory) 

• 2 Thermistor Sensor Lines (from memory) 

#1 7 Lines for -6.1V (to memory - all lines common internally) 

• 5 Lines for +5.0V (to memory - all lines common internally) 

• 12 Lines for Power and Signal Return (aU lines common internally) 




All signal inputs and outputs are to, or from, TTL Series 54 Standard logic devices. 
All inputs present one unit load. There is no internal loading on any of the output sig- 
nal lines. The 18 data output lines and the read complete line are driven from open 
collector logic elements whose output transistor is normally in the OFF state. 


The electrical interface characteristics of the delivered unit are as follows. On all 
signal inputs, a logic ONE is defined as the most positive voltage level, with respect 
to the return. On all signal outputs, a logic ONE is defined as the high impedance state. 
All time relationships are defined from the 50 percent points of the respective signals. 
Transition times (where applicable) are as specified for TTL Series 54 Standard 
logic with loading as applied. Stability is defined as being above the ihinimum logic 
ONE level or below the maximum logic ZERO level. 


Memory Capacity: 4096 words of 18 bits each (73,728 bits total). 

Access; Random by word via 12 -bit input address. Also provides for addressing 
by memory unit via four-bit bank address. All bank address bits must be at a 
logic ONE for access. 

Access Time: 500 nanoseconds, maximum, from leading edge of Initiate signal. 

Read Cycle Time; 1.20 microseconds, maximum, from leading edge of Initiate 
signal. 

Write Cycle Time; 1. 00 microseconds, maximum, from leading edge of Initiate 
signal. 

Operate Rate; 0 to 600k operations per second, minimum, with any read/write 
ratio. 

Initiate Signal; Active level = logic ONE. Minimum pulse width = 50 nanoseconds. 
Maximum pulse width = 450 nanoseconds. 

Read/Write Select ; Read = logic ONE, Write = logic ZERO. Must be stable from 
leading edge of Initiate signal to end of read or write cycle. 

Bank Address Lines ; Must be stable from leading edge of Initiate pulse to end of 
Read or Write cycle. 

Word Address Lines ; Must be stable from leading edge of Initiate to end of cycle 
■ V -time, ; 
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Table 2. E^i:ernal Connector Pin Assignments 


Mn No. 

Function 

Pin No. 

Function 

Jl-IA 

Address Bit 2 ^ 

J2-1A 

Data Input Bit 2^ 

-IB 

Address Bit 2^ 

-IB 

Data Input Bit 2^ 

-1C 

2 

Address Bit 2 

-1C 

2 

Data Input Bit 2 

-ID 

3 

Address Bit 2 

-ID 

3 

Data Input Bit 2 

-IE 

4 

Address Bit 2 

■ ' ■ -IE ' 

4 

Data Input Bit 2 

-IF 

5 

Address Bit 2 

-IF 

5 

Data Input Bit 2 

-IG 

Address Bit 2 ^ 

-IG 

V' 

Data Input Bit 2 '^ 

-IH 

Return 

-IH 

7 

Data Input Bit 2 

-IJ 

Read/Write Control 

-IJ 

Data Input Bit 2® 

-IK 

Return 

-IK 

9 

Data Input Bit 2 

-IL 

Return 

-IL 

Data Input Bit 2 ^^ 

-IM 

Return 

^IM 

Data Input Bit 2^^ 

-IN 

Initiate Command 

-IN ' 

Data Input Bit 2^^ 

'• -IP : "’i i 

I 

Not Assigned 

-IP 

13 

Data Input Bit 2 

1 

7 

Address Bit 2 

-2A 

14 

Data input Bit 2 

-2B 

'■ 8 ^ 

Address Bit 2 

^ 1 

- 2 B 

15 

Data Input Bit 2 

-2C 

9 1 

Address Bit 2 

- 2 c 

Data Input Bit 2 

-2D 

Addfess Bit 2^^ 

-2D 

Data Input Bit 2^"^ 

, -' 2 E;:i ■ 

11 

Address Bit 2 

■■■ 

Data Output Bit 2^ 

-2F 

Bank Address Bit 0 

2 F' ' 

Data Output Bit 2^ 

-2G;'"' " 

Bank Address Bit 1 


2 

Data Output Bit 2 

- 2 H 

; - 6 . 1 V 

-2H 

3 

Data Output Bit 2 

-2J 

■ -6.1V 

:'r 

4 

Data Output Bit 2 


-6.1V 

-2K 

5 ' 

Data Output Bit 2 

-2t 

-6.1V 

-2L 

Data Output Bit 2^’ 

- 2 M 

, - 6 av':: ■ . 

- 2 M 

: 7 

Data Output Bit 2 

y; ;: -2N.;. ; ' 

-6.1V 

-2N 

■ ■ ■ ■ ■ ■ ■ g 

Data Output Bit 2 
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Table 2 External Connector Pin Assignments (Contd) 


Pin No. 

Function 

Pin No. 

Function 

J1-2P 

-6. IV 

J2-2P 

9 

Data Output Bit 2 

-3 A 

Bank Address Bit 2 

-3 A 

Data Output Bit 2^^ 

-3B 

Bank Address Bit 3 

-3B 

Data Output Bit 2^^ 

-3C 

+5.0V 

-3C 

Data Output Bit 2^^ 

-3D 

+5.0V 

-3D 

13 

Data Output Bit 2 

-3E 

+5.0V 

-3E 

Data Output Bit 2^^ 

-3F 

+5.0V 

-3F 

15 

Data Output Bit 2 

-3G 

+5.0V 

-3G 

! 

"IP 

Data Output Bit 2 

-3H 

Thermistor 

-3H 

Data Output Bit 2^*^ 

-3J 

Thermistor 

-3J 

Return 

-3K 

Read Complete 

-3K 

Return 

-3L 

Return 

-3L 

Return 

-3M 

Return 

-3M 

Return 

-3N 

Not Assigned 

-3N 

Return 

-3P 

Not Assigned 

-3P 

Return 


Input Date Lines: For write operations, must be stable from leading edge of 

Initiate to end of cycle time. For read operations, may be any level within 
TTL logic limits. 


Read Complete Line; Presents high impedance (20k minimum) in quiescent state. 
Goes active (i. e, low impedance) at end of access time (maximum of 500 nano- 
seconds following leading edge of Initiate signal); Remains at active level for 
minimum of 250 nanoseconds and maximum of 450 nanoseconds. Will sink 
minimum of 10 mA at 0.3V in active state. 

Data Output Lines; Presents high impedance state (20k minimum) in quiescent state. 
Goes active (i. e. low Impedance) prior to or in coincidence with the leading 
edge of Read Complete signal and remains active for minimum of 150 nanoseconds 
following trailing edge of Read Complete signal and maximum of 750 nanoseconds. 
Will sink minimum of 10 mA at 0.3 V in active state. 








3.2.1 Power Source Requirements I 

I 

_ , I 

The memory unit operates from power sources of +5.0V and -6, IV. Requirements j 

imposed on these power sources by the memory are as follow (all measurements made \ 

at connector terminals): | 

•fS /;0V: . ! 

' '■X;' " ■ ■ ! 

Regulation: 

Average Standby Current: 12,2 mA, WOrst-case. 

Average Operate Current: 79§ mA, worst-case at operate rate of 500k operations 

per second and read/write ratio of one. 

Standby Power : 64, 1 milliwatts maximum at +5. 25V, 

Operate Power : 4, 171 watts, maximum, at +5. 25V and at operate rate of 500 kHz 
with a read/w'rite ratio of one. 

-6,1V: 

Regulation: ±5% 

Average Standby Current: 14,5 mA, worst-case. 

Average Operate Current: 280 mA, worst-case at operate rate of 500k operations 
per second and read/write ratio of one, 

Standby Power: 92,8 milliwatts, maximum, at -6,40 volts. 

Operate Power: 1,792 watts, maximum, at -6,40 volts and at operate rate Of 500 
kHz with read/write ratio of one. ; I 

" . ' ' ■ ' ■ ''i' ■ ■■■ 

3.2.2 Thermistor Characteristics 

The thermistor is mounted at the approximate center of the unit. It is a YSI Type 
44006 precision element with a nominal impedance of 10k ohms at +25°C. The re- 
sistance versus temperature characteristic is given in Table 3, 
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Table 3 , 


Thermistor Resistance Versus Temperature 


RESISTANCE VERSUS TEMPERATURE 80 °C to U 50 “C 


TEmPOC RES 

TEMPOC 

RES 

TEMPOC RES 

TEMPC 

iC RES 

TEMPCC 

R£S 

TEMPOC 

RES 

TEMPOC 

RES 

-80 

3558 K 

-50 

44I,3K 

-20 

78.9! K' 

-hio 

18 79K 

+40 

5592 

+70 

1990 

+100 

816 8 

79 

3296 K 

49 

4I4.5K i 

19 

74.91K 

1! 

17.98K 

41 

5389 

71 

1928 

101 

7946 

78 

3055K 

18 

389.4K : 

18 

7U3K 

12 

17.22K 

42 

5193 

72 

1868 

102 

773 1 

77 

2833 K 

47 

366.0 K 

17 

67.57K 

13 

16.49K 

43 

5006 

73 

1810 

;o3 

752 3 

76 

2629 K 

46 

344,1 K ! 

16 

64.20K 

14 

15.79K 

44 

4827 

74 

1754 

34 

732.1 

75 

2440 K': 

45 

323.7 K 

15 

61.02K 

15 

15.13K 

45 

4655 

75 

1700 

+05 

712.6 

74 

2266 K 

44 

304.6 K 

14 

58.01 K 

16 

14 50K , 

46 

4489 

76 

1648 

106 

693 6 

73 

2I06K 

43 

286.7 K 

13 

55.17K 

17 

13.90K i 

47 

4331 

77 

1598 

107 

675.3 

n 

1957K 

42 

270,0 K 

12 

52 48K 

18 

13.33K 

48 

4179 

78 

1549 

108 

657.5 

71 

182 IK 

41 

254.4 K 

M 

49.94 K 

19 

12.79K 

49 

4033 : 

79 

1503 

109 

640 3 

-70 

1694K 

-40 

239.8K 

-10 

47 54K 

-h20 

12.26K 

+50 

3893 ’ 

+80 

1458 

+ 110 
HI 

6235 

69 

1577K 

39 

226.0K 

9 

45 2? K 

21 

M.77K 

51 

3758 i 

81 

1414 

607 3 

68 

I469K 

38 

213.2K 

8 

43.1 IK 

22 

11.29K 

52 

3629 

82 

1372 

M2 

591.6 

67 

1369K 

37 

20UK 

7 

41.07 K 

23 

10.84K 

53 

3504 

83 

1332 

113 

576 4 

66 

1276K 

36 

189, 8K 

6 

39.14K 

24 

10.41 K 

54 

3385 

84 

1293 

114 

561 6 

65 

I190K 

35 

179.2K 

5 

37.3 IK 

25 

lO.OOK 

55 

3270 

85 

1255 

115 

547.3 

64 

iniK 

34 

169.3K 

4 

35.57K 

26 

9605 

56 

3160 

86 

1218 

116 

533 4 

63 

1037K 

33 

160.0K 

3 

33.93K 

27 

9227 

57 

3054 

87 

1183 

117 

519 9 

62 

968.4 K 

32 

151.2K 

2 

32.37K 

28 

8867 

58 

2952 

88 

1149 

118 

506 8 

61 

904.9 K 

31 

:143,0K 

- 1 

30.89K 

29 

8523 

59 

2854 

89 

1116 

119 

494.1 

-60 

845.9 K 

-30 

135.2K 

0 

29.49K 

+30 

8194 

+60 

2760 

+90 

1084 

+120 

481.8 

59 

79UK 

29 

127.9K 

-hi 

28.15K 

31 

7880 

61 

2669 

91 

1053 

121 

469.8 

58 

740.2K 

28 

121 IK 

2 

26.89 K 

32 

7579 

62 

2582 

92 

1023 

122 
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3.3 FUNCTIONAL DESCRIPTION 

3.3.1 Memory Organization 

The memory is organized into 1024 memory words of 72 bits each (expandable to 96 
bits). Each memory word therefore comprises four 18-bit external data words. Figure 
4 is a block diagram of the memory organization. The memory stack itself is packaged 
on eight identical printed wiring, glass-epoxy substrates, with 128 two-turn word lines 
on each board, for a total of 1024. 

Each word-line wraps twice around 144 plated wires, with the corresponding wires 
in each of the eight boards connected in series. At the far end, each pair of adjacent 
wires is shorted together, forming seventy-two pairs, with each pair traversing be- 
tween all 1024 word-lines. The opposite ends of each pair terminate at the input of a 
differential sense amplifier. The outputs of a bi-directional digit driver current source 
is also connected to each pair of wires at the same end as the sense terminations. A 
specific bit storage location is formed at the crossover points of a particular word 
line and a pair of plated wires. 

Using two wires for each bit storage (i.e. , two crossovers) allows a differential 
implementation for information sensing, virtually eliminating common- mode noise 
problems and increasing the signal outputs at any given word current level, thus per- 
mitting operation at lower word currents than would have been required with a single 
crossover-per-bit implementation. 

A memory word consists of the 72 bits under a single word line on a particular 
memory stack board. A particular data word address uniquely locates an 18-bit data 
word by identif 5 dng a word line and a group of 18 sense amplifier channels or 18 digit 
driver current sources. 

The only electronics packaged as part of the memory stack is associated with word 
line selection. The rest of the electronics is packaged on three similar board assemblies. 

3. 3.2 Word-Line Selection and Crive 

Figures 5 and 6 show the word current selection and drive method. Word-liae 
addressing is accomplished through a two-level tree of transistor switches. The first 
level steers the word current to one of 64 unique areas of the stack. The second level 
steers the word current into one of 16 word lines in the particular word group addressed 
through the first level. Both levels are packaged on the memory stack boar ds. 
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Figure 5. Simplified Memory Drive and Sense Diagram 
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The data word address is decoded in the sequencer, using SNC 5445 Binary-to- Decimal 
Decoders. Address bits 2^, 2^ and 2<5 through 2^ are decoded in-o l-of-64 and identify 
the word group. Bits 2®, 2^, 2^ and 2^ are decoded into l-of-16 and identify the word line 
within a group. Bits 2^® and 2^^ identify a particular data word location (l-of^4) along 
the addressed word line. The apparent anomaly in sequence of the bits allocated /or 
identification of word group and word line is a result of test considerations. With the 
switching matrix implementation used in the system, the address bit allocation defined 
above will identify adjacent word lines across a plane when the address sequences in 
a straight binary code. 

Since onl>' one end of each word-line is actively switched (with the opposite end returned 
to ground) only the addressed word-line has any voltage applied to it (with reference to the 
quiescent level). Thus, current flow in the stack resulting from charge transfer to/from 
stray capacitance is minimized and stack charge "restoration" is not necessary. The 
resulting design is significantly less complex, faster and more noise-free. 

A transformer is used for coupling; between the word current generator and the word line 
selection matrix to negate the need for a third, high-voltage power input. The transformer 
also provides some additional measure of noise reduction. 

3. 3. 3 Control and Sequencing . 

The memory design does not use a discrete internal clock. Instead, memory sequences 
are generated from a series of programmable delays. A diagram of the sequencer logic is 
shown in Figure 7. Each delay is programmablej independent of any other delay. (The 
actual programming is accomplished by selection of discrete component values). Thus, 
timing sequences can be optimized for performance and power Consumption. 

Power to all but a minimum of control logic is switched off between memory cycles. The 
delay circuit is designed to come up in a normalized state when power is applied. 

When an Initiate signal occurs, the power switch is turned on. If the signal is of longer 
duration than delay ’’ (approximately 35 nanoseconds), then the Initiate Override signal is 
actuated, locking the memory in the operate mode until the read or write cycle is completed. 

Power to the digit drivers, sense amplifiers, and associated logic Is also controlled, 
through the sequencer. The corresponding power switches are physically located on 
the digit electronics board assemblies. 

Delays through are aetivatecl for a write cycle. Delays and set the 
width of the two phases of digit current and sets the separation between the two 
phases. Delay jjj Controls the duration of the word current. The *^ and ^ digit 
current eontrf .a for one of the four pos sible data words are activated, depending 
on the state 5 #if address bits 2^^ and 2^^. 
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Sequencer, Logic Diagram 
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Delays through "^j are activated during a read cycle. Delay starts the word 
current after power start-up transients have had an opportunity to dissipate. A pick- 
off from the word current level is delayed by ^ and used as the read strobe, which 
clocks the sense amplifier outputs into the output data buffer register. Delays ^ 
and set the duration of the read complete and the post-read data hold periods, 
respectively. 

3.3.4 Write Operation 


The memory timing for a write cycle is shown in Figure 8. For proper operation, 
the address, data and read/write control signals must be stable prior to the leading 
edge of the initiate command and must remain stable until the write cycle has been 
completed. 


When an initiate command pulse occurs in the presence of a low (or ground) level 
on the read/write control line, power to the sequencer and to the write electronics 
is turned on. A low impedance path is connected from the word current generator to 
a particular word line (through the word line selection matrix) as identified by address 
bits 2® through 2^. A group of 18 digit driver current sources is then energized for 
current. The particular current sources are identified by address bits 2^^ and 2^. 
The polarity of current (i.e. direction along the plated wire element) from any current 
source is controlled by the logic level of the data input to that current source. The 
digit current is then terminated and ^2 current enabled. The two phases are of equal 
amplitude and duration. This balanced current implementation preeludes any hysteresis 
build-up due to an unequal history of data "one” and "zero" writes. 
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The word current generator is energized early enough that the terminating tran- 
sition of the word current can be made to occur during the- time when 02 digit current 
is at full amplitude. Data is ’’written into" the wire when the word current terminates 
in the presence of digit current. 

At the «nd of the 02 digit current, the write cycle is complete and internal system 
power is turned off. A write cycle, from the leading edge of the initiate command to 
turn-off of system power, requires approximately 750 nanoseconds. 

3,3.5 Read Operation 

The memory timing for a read cycle is shown in Figure 9, For proper operation, 
the address and read/write control lines must be stable prior to the leading edge of 
the initiate command and must remain stable until completion of the read cycle. 

Wlien the initiate command pulse occurs in coincidence with a high level on the 
read /write rontrol line, power to the sequencer and the read eleetronics is turned on. 

A low impedance path is again connected to the addressed word line through the word 
line selection matrix* A group of 18 sense amplifier channels are selected, as identi- 
fied by address bits 2^^ and 

After any transients generated in the sense amplifiers have had a chance to settle 
out, the word current generator is energized. Signals are induced in the plated wires 
during the word current transients and are amplified by the sense amplifiers. The 
leading edge transient of the word current is controlled to effect the widest useable 
’’window’’ in the sense aniplifier output. The amplifier outputs are used as steering 
inputs to buffer storage registers. The polarity depends on the state of the information 
previously "written into” the plated wire. 

The information "read out" during the tum-on transient of the word current is clocked 
into the the buffer register by the strobe. The strobe is generated by a level detector in the 
current generator. This minimizes possible uncertainties in strobe position. 

The read-complete signal is initiated When the data is blocked into the buffer register. 

It is maintained for a minimum of 250 nanoseconds and a maximum of 450 nanoseconds. 
Output data is maintained in the buffer register for at least 150 nanoseconds after termination 
of the read complete signal. At the end of this time the read cycle is complete and internal 
power is switched off. 

The data and read complete sources are Series 54 open collector logic elements. A 
low impedance (i. e. output transistor oh) denotes the active level for the read complete 
line and a logic zero on the data lines. The only time the low impedance condition will exist 
on a data line is during the actual read-out of a bit 0, 

3,4 ELECTRICAL PARTS 

High-Rel, screened parts were used in construction of the memory. Six pieces of each 

electronic device were submitted to GSFC for evaluation. 
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3»4,1 Logic Circuits 

Series 54 TTL integrated circuit logic elements were used throughout the memory. These 
were procured per vendor High-Bel specification SNC which is MIL-STD-883, Class B. 

3.4.2 Discrete Parts 

Two types of established reliability resistors were used in the memor y; the RCRXXG 
Composition and the RNR55C metal film. The RCRXXG were procured to S failure-rate 
levels and the RNR55C were procured to R failure-rate levels. 

Three t 3 pes of capacitors were used; the CSR 13 style established reliability tantalum 
with failure rate of R or lower, the GKR06 style, established reliability ceramic with 
failure rate of R or lower, and the CM series cap per MIL-C-5/18 with additional screen- 
ing. Transistors and diodes were either purchased as JAN TX parts or screened to 
JAN TX equivalent per the documents indicated in the parts control list. 
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3,4,3 Transformer 


A single rf transformer was used in the memory for coupling the word current from the 
generator to- the memory stack. The transformer was fabricated in-house to the require- 
ments of MIL-C-15305, Type LT6K, with temperature cycling per MIL- STD-2 02, Method 
102, Condition C, except 10 cycles at -55°C. 

3.4.4 Sense Amplifier 

The four-channel sense amplifier (SC 12200 FJB2) is shown In Figure 10, The Input 
terminating resistors are external to the package. 

3.4.5 Hybrid Circuits 

Six different hybrids are used in the memory. These are custom circuits manufactured 
in-house and screened to meet the requirements of this program. Each of these circuits is 
described briefly in the following paragraphs. 

3.4.5. 1 Delay Circuit 

The delay circuit is show3i, functionally, in Figure 11. Only the high-to«low tran- 
sition at the input is delayed at the output, with both the true and complement outputs 
available. The delay is adjustable from a minimum of approximately 25 nanosecond^ to a 
maximum of several microseconds. 


3.4. 5, 2 Word-Line Selection Circuits 

The word-line selection circuits are shown in Figures 12 and 13. A particular switch 
is closed by grounding the corresponding selection input. The first and second level switches 
are packaged together. A particular package contains one first level switch and two banks 
of four second level switches each. Each of four second level selection inputs controls one 
switch in each bank. A single selection input controls the first level switch. The pin-outs 
are configured so that a first level switch can be connected to a second level bank in a 
different package, as well as to a bank in its own package. 

3. 4 . 5, 3 Digit Driver 

The digit driver is shown in Figure 14. Basically, it consists of two current sources 
with steering such that, depending on the logic inputs, one of the sources may be enabled 
to conduct current through the load in a particular direction. The IT and X2 inputs denote 
successive time periods for the two opposite phases of digit current. The D and D inputs 
denote the true and complement levels of an input data bit. If D is true, then current will 
flow in the direction indicated during T1 and in the opposite direction during T2. The current 
flow would be opposite if D were true. 
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Figure 11. Delay Circuit, Functional Diagram 


3.4, 5,4 Power Switches 


Two types of power switches are used in the memory. One type provides two independently 
controlled logic level (i.e,, +5.0 V) outputs from the primary +5 V input. The other type 
provides two sets of +5.0 V and -6. 1 V outputs from the corresponding Inputs. Each set is 
controlled independently. The switches themselves consume no power when in the O FF 
state. The switches perform no regulation. They are shown functionally in Figures 15 
and 16. 

3.5 MECHANICAL DESIGN 
3. 5,1 Stack Design 

The plated wire memory stack used in the LP RASM used a standard Motorola plane design 
for spaceborne memories developed to high reliability, quality assurance, and workmanship 
standards. The primary design goal of the stack was simplicity of fabrication combined with 
high reliability. The number of solder joints and plated through holes are minimized to 
accomplish this end. The stack consists of eight planes arranged and interconnected to meet 
the specific requirements of the LP RASM. Specific details of stack construction are des- 
cribed below. 


26 





27 








WORD 







Figure 13. Word-Line Selectior 






I'. 








+5V IN 

9 


CONTROL A q^ — • 


CONTROL B O— 




-oV 


-<rv 


6 

-SV IN 


-O +SVOUT 


~0 -6V0UT 


N A 


-O +SV OUT 


-O -6V OUT 




76-4619-13 


Figure 15. Power Switch +5V/-6V 
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Figure 13. Power Switch +5V/+5V 
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The tunnel structure, the heart of the memory plane, contains the word lines and the 
plated wire which stores the bits of data. The plated wires ate installed in 0. 007 diameter 
tunnels on 0. 025 centers in a polymide-FEP timnel matt. The tunnel matt is constructed 
by forming the FEP (between the pol 5 dmide film) around dummy wires at controlled 
temperature, pressure and wire tension. After complete assembly processing the dummy 
wires are removed and the plated wire is installed in the tunnel. 

Word lines of etched copper on glass epoxy board are laminated to each side of the tunnel 
matt so that they are perpendicular to the tunnels (plated wire). The word lines are double 
turn (twice around the wires per line). Their mechanical Configuration is 0,010 wide 
conductor, an intervening 0.005 space and another 0.010 conductor, all on repetitive 0.050 
centers. Plated-thru holes at each end of the tunnel matt creates the double turn word lines. 

Each carrier structure contains 64 word lines and 100 bit lines (Plated wire tunnel pairs). 
To provide the desired storage capacity for the LP RASM only 72 tunnel pairs are pop- 
ulated (plated wire installed). 

Keepers, of high magnetic permeability and processed with extreme cai'e, are 
bonded to the outer surface of the glass epoxy board which support the word lines to con- 
tain the word line field and shield against external magnetic fields, The tunnel matt and 
word lines are carefully fabricated and then laminated into a subassembly using multilayer 
printed wiring board techniques. The keepers are then laminated using similar techniques. 

A cross section of the tunnel structure is shown in Figure 17, 

The memory plane is fabricated by laminating two tunnel structures to each side of a 
motherboard. The motherboard is a two-sided printed wiring board which has a ground 
plane laminated in the center. The input and return for the matrix is tracked to the edge 
of the board where pc board interconnect is used to interface with the plane. Two tunnel 
structures per plane provide 128 word x 72 bit capacity. Installation of the 8 word-drive 
flat packs per side, by lap soldering, completes the memory plane subassembly. Memory 
plane construction is shown in Figure 18, 

The memory stack consists of eight memory planes electrically and mechanically 
integrated into one unit to provide 1024 words x 72 bits of storage. The digit lines of each 
plane are interconnected with flat flexible circuitry bonded to the motherboard which permits 
the stack to be opened as necessary during assembly and rework. The plated wire is formed 
like a "hairpin" and installed into the top and bottom carrier structure (similar to a 
trombone slide). The two ends of the plated wire are lap soldered directly to the conductor 
of the interconnecting flex cable. This approach for installing the plated wire minimizes 
the number of solder joints required while providing the required stress relief. 

PC board interconnect with miniature connectors (see Figure 2) is used to Interconnect 
common word drive signals from plane to plane and carry all digit and word signals to the 
electronics. The use of printed circuitry interconnect provides controlled impedance and 
line characteristics. The connectors allow the stack to be connected/disconnected from the 
electronics with minimum effort. 
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Figure 17, Tunnel Structure Construction 
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Figure 18. Memory Plana Construction 

During assembly, spacers are installed at each tie-down location on the planes to precisely 
position the planes relative to each other in the stack. The tie-downs are located to provide 
maximum stability under dynamic conditions. 

3.5.2 System Packaging 

The 4k x 18 bit Low Power Random Access Spacecraft Memory developed by Motorola 
consisted of a Ik by 72 plated wire stack, two digit drive/sense electronics boards and a 
timlng/control/word drive board, all contained in an aluminum or magnesium housing. 

The concept of stacking the electronics boards in the same manner as the planes was 
used in the complete memory package. The timlng/control/word drive board is located on 
top of the plated wire stack while the two digit drive/sense boards are located below the 
plated wire stack. This arrangement eliminates interference between signals as the digit 
line interconnects leave the plated wire stack in one direction while the word lines go 
the other direction. 


The size of the memory plane (i.e. , number of word lines, digit lines, required structural 
mounting and word drive matrix area) determine the "plan view" size of the system package. 
The basic plane size is 8.05" long x 4,38" wide and contains 8 tie-down screws. The 
electronics boards have the same mounting tie-down locations and length as the plane but 
are5,0"wide. 

Mechanically, each of the electronic boards are essentially identical. Each consists of 
a printed wiring board to which flat pack integrated circuits (Motorola plated wire hybrids 
or conventional logic) are lap soldered and a few discrete components are mounted. The 
digit boards contain the digit drivers, sense amplifiers, data input buffers and data output 
registtirs. The third board contains the timing and control logic and the transistor word 
drive select electronics. 

After the hoards are assembled, a thin conformal coating is applied to the board 
assembly. This coating provides protection in a high humidity environment, protection 
against shorting across components and a vibration damping effect on the boards. This pro- 
vides an encapsulated assembly that is easily disassembled for servicing or repair. 

Flat flexible cable is used for interconnecting between board assemblies. The flex 
interconnect is arranged so the plated wire stack and printed wiring boards can be 
assembled in the system stack (described previously) or opened out to provide access for 
testing or troubleshooting of the boards, the stack or the system. The connection to the 
external connector is a conventional hard wire harness. 

The plated wire stack and electronics boards are assembled by stacking them into a single 
unit and installing them in a housing. Spacers are provided between the boards and the stack 
at the tie down locations to position them with respect to each other. Eight special high-strength 
screws pass through the spacers and secure the system in the housing. 

The system assembly is contained in a single protective housing which was machined 
from AZ 31B magnesium material and shipped to GSFC for gold plating. The memory housing 
is 8,6" long X 6. 3" wide x 2,9" high (exclusive of mounting flanges and connectors) establish- 
ing a volume of 157 cubic inches. The system has a total weight of 5, 8 0 pounds. 

3,5.3 Materials 

Motorola's basic memory system design uses materials that meet the requirements of 
high reliability spaceborne hardware, particularly in the area of environment, outgassing 
and compatibility with other materials in the spacecraft. Materials are used that were 
approved on the Mariner '71 subsystems which Motorola designed and fabricated and have 
since been proven by the success of the mission. These materials were also used on the two 
memories previously delivered to GSFC under contract No. NAS 5-23163 with the exception 

of an adhesive used in the fabrication of the memory planes which was changed to facilitate 
manufacturing. This adhesive has been tested and approved for use by GSFC. 


SECTION 4 


TESTING 

4. GENERAL 

Comprehensive testing was performed on the memory and its subassemblies at each level 
of assembly. 

4. 1 SYSTEM LEVEL TESTING 

Acceptance tests were conducted at the system level. Acceptance testing included complete 
functional tests at temperature extremes of +85 C and -40*^C. The acceptance test procedure 
and test data records are included as an AppendiXa Acceptance ambient temperature func- 
tional tests were repeated after environmental testings 

Environmental testing consisted of both sine and random vibration, shock, and vacuum 
(to 10”^mm Hg), The memory unit was continuously exercised with a worst case pattern during 
all environmental testing, 

4.2 MEMORY STACK TESTING 

A 100 percent on-line test was performed on the plated-wire during manufacture under 
relatively severe test patterns and word/digit current variations. 

In addition to the on-line wire test, the memory stack was subjected to comprehensive 
worst case test patterns at the stack level using an Eli 8500 computer controlled stack 
tester. Tests performed include adverse history being hard written in 1000 times and then 
the opposite polarity being written one time and immediately read out. Also adjacent bits 
are written into 10,000 times at the opposite polarity of the bit under test and then the 
bit under test is read out to test the effects of adjacent bit disturbs. 

Any wire which did not meet the minimum output level requirements was replaced and 
the unit retested, 

4.3 HYBRID CIRCUIT SCREENING 

All hybrid microcircuits used in the memory were subjected to extensive, 100-percent 
screening to criteria based on MIL-STD-883 criteria. In addition to comprehensive elec- 
trical tests at temperature extremes, these tests included pre-cap visual mspectlon, centri- 
fuge, operational vibration, stabilization bake, thermal cycling, pbwer aging, and leak 
testing. 
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SCOPE 

This procedure and the test data sheet (12-P11216B) define the 
unit acceptance requirements for the Low Power Random Access 
Spacecraft Memory, Motorola Part No. 01-P13701D, manufactured 
under Contract No. NAS 5~23163. 
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Test Data Record 


Motoi'ola Plated Wire Memory Tester 
Operating Manual. 


DEFINITIONS 

I 


UP position on DATA and ADDRESS 
switches. DATA and ADDRESS lamps ON 


DOWN position on DATA and ADDRESS 
switches. DATA and ADDRESS lamps 
OFF 


Tester 

MSB 

LSB 

Error Lamps 


Motorola Plated Wire Memory Tester 

Most Significant Bit 

Least Significant Bit 

fjarop ON indicates ERROR present. 
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ENVIRONMENTAL REQUIREMENTS 


TEST EQUIPMENT 

The calibrated test equipment liste'd below, or Its equivalent, 
will be required to perform this test procedure. Any equipment 
used as an equivalent to that listed below shall be recorded 
In the data sheet. 


STANDARD TEST EQUIPMENT 


ITEM 


MANUFACTURER 


DC Mllllammeter Hewlett Packard 


Oscilloscope 
Scope Plug-In 


Tektronix 

Tektronix 


Digital Voltmeter Hewlett-Packard 

Counter CMC 

DC Multifunction Hewlett-Packard 
Unit 

Oven Wyle 


MANUi'ACTURERiS RANGE & 
MODEL. OR TYPE. ACCURACY 


428B 

585 

82 

3440A 

727BN 

3444A 


0-10 Amp. 

50ns/cm 

Tr 1.5ns 

Accuracy + .05% 
of reading 

0.1% ± 1/2 LSB 

0-999*. 9 ma. 
0-9.999 megohms 


Oven Wyle CO-106 
Power Supplies Precision Design Inc 5015- A 
Power Supplies Precision Design Inc 5015- S 
Pulso Generator EH 139 b 


0-50V, 1.5 Amp. 
0-50V, 1.5 Amp. 
10H2 to 50MH2B 


CO- 106- 1800 -100°F to +500°F 
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NON-STANDARD TEST EQUIPMENT 


(NO CALIBRATION REQUIRED) 
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3.2.1 


NOTE: 


NOTE: 


Motorola Plated Wire Memory Tester 01-P11170B001 

The Motorola Plated Wire Memory Testei' supplies Inputs 
to the memory under test from SN5400 series logic and 
presents a single unit load of SN5400 logic on the 
memory output lines. , 

Motorola Tester Interface Box T-5909 

The Interface Box puts a 51 ohm resistor in series ^vith 
all of the signals going to the memory and provides a 
IK pull up resistor to. signals coming back from..the .. 
memory. 


ENVIRONMENTAL TEST EQUIPMENT 


ITEM 

Vibration 

Tester 

Vacuum Chamber 

Shock Tester 

Vibration 
Test Fixture 


TEST CONDITIONS 


lANUFACTURER MODEL NO. 


LING 


2707 

2424 


Unless other>vise specified all tests shall be performed under ‘ 

/ 

the following conditions. 

Power Supply Voltage 

The unit specified to be tested shall operate from the following 


DC source voltages: 
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3.2.2 


3.2.3 


3.2.4 


3.2.5 


Ambient Temperature • t 

The unit shall be tested in a laboratory area having a tempera- 
ture of +25 ± 10®C (77 + 18°F). 

Ambient Humidity i 

Normal laboratory ambient, not to exceed 90%, 

Ambient Atmospheric Pressure ^ 

Normal laboratory ambient. 

Stabilization Period 

' ' • • 

■ ' > " i 

The test equipment shall not be used to conduct tests until afteir 
a minimum warm-up period of 15 minutes. 

TEST SCHEDULE 

The testing to be performed on each memory unit Is as follows: 

1. .Physical .Characteristics .(Weight .and Dimensions). 

2. Compreheniiive Initial Functional Tests. 

3. Operational Tests at Temperature Extremes. 

4. Operational Vacuum Tests 

3, Operational Vibration Tests 

6. Operational Shock Tests 

7. Final Functional Tests 

Tests 3 through 6 may be performed in any sequence. 
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TEST RECOUPS 
TEST LOG 

The Test Log shall be used to record the history of the memory, 
Starting from the first system test. The log shall reference 
all testing, rework and idle time for the particular ro^ory 
unit. 

DATA RECORD 

All test results hhall be recorded in the Test Data Record, 
Motorola Document 'No. 12**P13721D. ' 

PHYS ICAL CliARACTER 1ST ICS T 

WEIGHT 

place the LP RASM on the scale and read and record, in the data 




6.2 


7. 

7.1 


Sheet, the weight of the memory, in pounds. 

DIMENSIONS 

Measure and record, in the data sheet, the outside dimensions 
as shown in. Figure 1. Compute and record, in the data sheet, 
the memory volume by multiplying dimension V by dimension H by 
dimension D. (V - W X H X D) . 

INITIAL FUNCTIONAL TESTS 
INTERCONNECTION 

Record connector mate/demate history according to lUE connector 
log requirements. 

At the Interface Box, set memory power to OFF. Connect the 
unit under test as shown in Figure 2, except that the Interface 
Box will not be connected to the Plated Wire Memory Tester. The 
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7.2 


(Bonnoctlons arc all labeled on the Interface Box. < 

Turn the coarse voltage controls fully counterclockwise and 
turn on power to all electrical test equipment. ...i 

Using the scope, adjust the Pulse Generator for +3 4 O.IV 
positive pulses of 450 4 10 nanosecond duration (at the 50 per** 
cent points) at a 500 4 1.0 KHz rep rate. (Use the counter 
to adjust the rep rate). The pulse generator, output must be 
terminated In 50 ohms and connected to the tester when making 
those adjustments. 

» 

Normal precaution shall be taken to ensure that the e<j[ulpment Is 
not dropped or damaged In any way while It Is being handled, or 
while the connectors are being engaged. 

X^ELIMIMRV CONTROL SETTINGS 

Set the Tester and Interface Box controls as follows and main-* 
tain these control settings unless otherwise directed In the 
Individual tests. 


CONTROL 

TESTER 

BD1-BD4(24 Switches) 


SETTING 


Up 


Ii 


il 


Tape Reader Power 
Run-Off*- Rewind Switch 
Tester Power 
Address Switches 

Light Off 
OFF 

Light On 
Down 

fl 
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Sot tho motor Bcloctlon switches to moasuro current and leave 

i 

them In this position. Disconnect the output side of all three 
power supplies from the Interlace Box. 

All subsequent mention of -fSV in the procedure refers to memory, 
power unless otherwise specified. 

7.4 CHASSIS ISOLATION 

Dslng the digital ohmmeter verify that the impedance between the 
memory chn-sBls and ground test point on the interface box is 
> 9 megohoms. Record the results In the Data Sheet. 

7.5 INPUT SIGNAL LOADING ' 

7.5.1 Connect the two -fSV supplies to the Ipiterface Box. (If the 
Interface Box supply overloads, reset it by turning its power 
off and back on) . 

7.6.2 Remove the Jumper wire from the INT PULSE test point. Connect * 
the digital ammeter between the INT PULSE and INT PULSE 

test points. Momentarily turn the MEMORY POWER switch to ON 
and measure and record the current. Set the INT PULSE switch to 
the 4-2. 4V position. Momentarily set the memory power switch 
to ON and again measure and record the current. Disconnect the 
ammeter and connect the Jvunper wire between the INT PULSE and INT 
PULSE SW test points. 

7*5.3 Replace the Jumper from the MEMORY SELECT 1 test point to the 
MEMORY SELECT 1 SWITCH test point with the digital ammeter. 
Momentarily set MEMORY POWER to ON and measure and record the 
current. Set the MEMORY SELECT 1 SWITCH to the GND position. 
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7,5.4 


7.5.5 


7.5.6 


Moinontarlly sot MEMORY POWSR to ON and measure and record the 
current. 

Disconnect the ammeter and replace the Jumper wire. Set the 
MEMORY SET.ECT 1 SWITCH back to the +2.4V position. 

Repeat paragraph 7.5.3 for MEMORY SELECT 2, MEMORY SELECT 3, 
and MEMORY SELECT 4. 

t 

Connect the ammeter from the READ/WRITE test point to the INPUT 
CURRENT SWITCH test point. Set the Initiate Pulse Switch tc 
2.4V. Momentarily set the memory power switch to ON. , Measure 
and record the current. Move the INPUT CURRENT SWITCH to the 
42.4V position. Momentarily set the MEMORY POWER switch to ON 
and measure and record the current. Return the INPUT CURRENT 
SWITCH to the GND position. 

Connect the ammeter between the ADDRESS BIT 2^ and the INPUT CUR^. 
RENT test points. Momentarily set the MEMORY POWER switch to 
the ON position and measure and record the current. 

Set the INPUT CURRENT SWITCH to the 42.4V position. Momentarily 
set the MEMORY POWER switch to the ON position and measure and 
record the current. Set the INPUT CURRENT SWITCH back to the 
GND position. 

Repeat the above two measurements at each of the 12 address 
bit test points. Connect a Jumper between the R/W and GND test 
points. Repeat the above two measurements at each of the 18 DI 
test points (l.e. with the ammeter conn, between a DI test p^ 
and the INPUT CURRENT test point). 
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Verify that the MEMORY POWER Bwltclt Is OFF. Remove tho 
jumper from tho R/W tost point and install the Jiimper from the 
IHt PULSE test point back In Its original position* 


7.6 VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS. 

7*6*1 Connect the Interface Box to the tester. Connect the “6.1V 

power supply to the Interface Box. At the tester, depress the 

STOP and RESET pushbuttons. Set the initiate pulse SW to pulse 
position. 

7.6*2 Turn the MEMORY POWER switch ON and push the START button on the 
tester. The tester will write a "1" in all data bits in all 
4096 addresses one time and stop. 

7.6*3 Set the READ/WRITE switch on the testr/ to the READ position. 

Push the tester START button. Using the Dual Trace of the . 
OBcilloacope, measure and record in the data sheet the voltage 
at the READ COMPLETE test point 150 ns after the leading edge of 
the pulse at the INITIATE PULSE test point. The voltage shall 

be ^100 mv. Disregard errors. 

/ 

(The road complete output for this test and the data outputs 
for the next test are terminated with a IK resistor to GND) . 
7*6*4 Me&sure and record in the data sheet the voltage at each of 

the 18 data output lines that occurs 500 ns after the leading 
edge of the Initiate Pulse* The voltage shall be^lOO mv* Push 
the tester stop button. Set the OUTPUT PULLUP RESISTOR switch 
to the <fSV position* 
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7.7 POWER CONSUMPnON 

7.7.1 Using the DVM, adjust the +5V and -6.1V memory power supplies 
to +5.0 O.IV and -6.1 +. 0,1V, respectively. Record the 
voltages. 

Using the 428B milliammeter , measure and record the current 
from the +5V memory supply. Compute and record the +5V power. 

7.7.2 Using the milliammeter, measure and record the current to the 
-6.1V supply. Compute and record the -6,1V power. 

7.7.3 Compute and record the total Memory Idle Power. , ' 

7.7.4 Set the DATA PATTERN switch to SEQ. and momentarily deprfess' 
the RESET and START buttons. The tester should be cyclinil 


7.7.5 


through memory addresses. 
Repeat 7.7,1. 


I 7,7,6 Repeat 7.7.2. 

t 

I 7.7,7 Compute and Record the Total Active Power. Momentarily depress the 
I tester stop' pushbutton. 

® 7.8 READ COMPLETE TIMING 

I 7,8,1 Connect the oscilloscope as follows; trigger input jack to the 

INITIATE PULSE test point, channel A voltage probe to the INITIATE 
I PULSE test point and the channel B voltage probe to the READ 

I COMPLETE test point. 

® 7.8,2 Set the DATA PATTERN switch to MAN, READ/WRITE switch 

I to READ, and tester BDl switch 0 to the up position. 

7.8.3 Depress and release the RESET button, then the START button. 

7.8.4 Synchronize the oscilloscope on the leading edge of the initiate 
pulse. 
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7.8.5 


7.8.6 


7.8.7 


7.8.8 

7.9 

7.9.1 


Tho read complete pulse shall be a negative pulse and 
shall be generated 500 nanosobonds maximum after the lead- 
Ing edge of tho initiate pulse and tho duration shall be " 

250 ns minimum and 450 ns maximum. (All timing relation- 
ships shall be measured at the 50% points) . Record the 
pulse delay and duration in the data sheet. 

' t 

Momentarily depress the STOP button and set the READ/WRITE 

switch to WRITE. Set all data switches to the down position. 
Depress and release the RESET button, then the START button. 
Set the READ/WRITE switch to READ and momentarily depress 
the START switch. 

Connect the scope channel A voltage probe to the first 
data output line test point (DO-0) . The high-to-low transi- 
tion on the data output line shall occur prior to (or in 
coincidence with) the leading edge of the read complete 
pulse. The low-to-high transition of the data output 
line shall occur no earlier than 150 nanoseconds following 
the trailing edge of the read complete pulse. (All timing 
relationships shall be measured at the 50 percent points) . 
Record the results. 

Repeat the measurements of 7.8.7 at each of the remaining 

17 data output line test points. Record the results. 

Depress and release the stop button. , 

SYSTEM FUNCTIONAL TESTS 

Depress and release the RESET button. Set the ADDRESS 
PATTERN switch to SEQ. Adjust the pulse generator frequency 
to 600 + 1.0 KHz. 

Set the DATA PATTERN switch to SEQ. 


I 

, i 

: I 

' M 





! 

1 
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7.9.2 


Depross and release the START .button. The tester will 
then begin cycling through all memory locations. It steps 
to the first address, writes a ”0”, reads a "0”, writes 
a *'l'* and reads a '*1" in all bits in that address word, 
then steps to the next address, etc. The tester continues 


this cycle unless an error occurs. 

Test for 2 minutes and record any errors. Depress the 


7.0.3 


STOP button. 

Set the READ 1/READ 7 Switch to the READ 7 position. The 


7.0.4 


7.9.6 


7.9.6 


READ 7 mode causes the tester to write a read a ”0" • 

seven tiroes, write a "1", and read a ’•!” seven times in each 
memory location. I 

Depress and release the START button. The Tester will 
continue to cycle unless an error occurs. . 

Test for 2 minutes and record any errors. 

Depress and release the STOP button. Set the DATA PATTERN 
switch to MAN and the READ/WRITE switch to WRITE. Set all 
DATA switches to the DOWN position. 

Depress and release the RESET button and then the START 

I 

button. 


7.0.7 


Set all DATA switches to the UP position. 


7.9.8 


Depress and release the RESET button and then the START 


button. 


7.9.9 


Sot the READ/WRITE switch to READ. Depress and release 


the RESET button. 
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7.9.10 Dopi'ess and release the START button. Test for one minute. 


7.9.11 

7.9.12 

7.9.13 

7.9.14 

7.9.15 

7.9.16 

7.9.17 


Record any errors. * ■ ' 

Depress and release the STOP button. i 

Sot the R.EAD/WRITE switch to WRITE. , 

Sot all DATA switches to the DOWN position. Depress and release 
the RESET button. 

Depress and release the START button. The memory will cycle * 
thru all 4096 addresses one time and stop. 

Set the READ/WRITE switch to READ. Depress and release the 

RESET button. ‘ ; 

> ■ . : 'I . 

Depress and release the START button. Run for one minute. Record 

any errors. I 

■ ■ ■ ■ ■ ' ■ i 

Depress and release the STOP button. 


i: 

i: 
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"* 7.10 

^7.10.2 

7 • 10 • 3 

I 

1 

||7.10,5 
^ 7.10,6 


I 7.10.7 


7. 11 
7,11.1 


7,11.2 


7.11.3 


7.11.4 


RANDOM ACCESS CAPABILITY 

Set the READ/WRITE switch to WRITE and the ADDRESS PATTERN 
switch to MAN, 

Select an address at random with the ADDRESS switches. 

Set the DATA switches In a random pattern. Depress and release j 
the RESET button. 

Depress and release the START button. The selected data will, 
be written into the selected address. 

Depress and release the Stop button. Set the READ/WRITE switch i 
to READ. 

Depress and release the START button. The data in this address j 
location will be read out. If an error occurs, note this in 
the data sheet . 

The operator should select 3 other addresses at random^ repeatlngi 
steps 7.10.2 through 7. 10.6 to verify the random access capability, 

NON- VOLATILITY TEST 

Set the ADDRESS PATTERN switch to SEQ and the DATA PATTERN Switch 
to MAN. 

Sot the DATA switches to a random pattc 'n. Depress and release 

\ 

the RESET button. Set the READ/WRITE switch to WRITE, 

Depress and release the START button. The tester will run 
through all 4096 addresses one time and then stop. Set the READ/ 
WRITE switch to READ. 

Turn memory power to OFF. 
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7. 11. 5 DoproBS and release the RESET button. 

7.11.6 Turn memory power to ON. 


7.11.7 


7.11.8 

7.11.9 
7.12 


Depress and release the START button. If any errors occur, record 
them on the data sheet. If no errors occur, no words were ‘ 
disturbed when the power was interrupted. ' 

'Depress 'and .release the <STOP button. 

Repeat 7.11.4 through 7.11.8 four times. Record any errors. 

MEMORY SELECT TEST 


7.12.1 Set the ADDRESS PATTERN switch to SEQ and the DATA PATTERN 
switch to SEQ. Set the No, 0 switch on BDl to the down position. 

7.12.2 Sot the MEMORY SELECT switches to 0000. 

7.12.3 Depress and release the RESET button, then the START button. 

The tester should indicate an error at the first address. 

♦ . j ■ 

Record this address on the data sheet. 

7.12.4 Repeat 7.12.3 with the memory select switches set to 0001, . 

0010 , 0011 , 0100 , 0101 , 0110 , 0111 , 1000 , 1001 , 1010 , 1011 , 

1100, 1101, and 1110. 

7.12.5 Set the MEMORY SELECT switches to 1111. 

7.12.6 Set the No. 0 switch on BDl to the UP position. Depress and 
release the RESET button, then the START button. Allow the 
tester to run for 2 minutes. Record any errors. Depress and 
release the STOP button. 
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T 7. 13,1 


7.13.2 
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7.13.; 
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WORST CASE PATTERN TEST / 

Sot tho DATA PATTERN switch and the, ADDRESS PATTERN switch to 
WCl. Turn the WC switch ON. Depress and release the STOP and 
RESET buttons. 

Dopross and release the START button. The tester will execute 
the following sequence: 

lO * 

A. Write a ”1'^ in every bit of every word 2 times. 

B. Write a "0” once in every bit of every word under ah even 
numbered word line in the stack. 

C. Write a ”1” in every bit of every word under an odd ntimbered 

word line and read the previously written ”0" in every bit 

of every word under an even numbered word line until the 

operator sequences to the next group or until an error is 

detected. The READ light is lit during this cycle. 

NOTE: If any error lights are ON when cycle C starts, dis- 

regard them and depress RESET one time prior to start- 
ing the one minute count. This applies to all worst- 
case pattern tests. 

Run in cycle C for two minutes. Record any errors on the data 
Sheet. 

Press and release the WCl SEQ button. The tester will execute 

the proceeding sequence, except '’even*' and *'odd" are inter- 

0 1 

changed. The WC2 and WC2 lights will indicate the second 
WCl group is under test. Record any errors. ,, 
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7.13.4 Repeat 7.13.3 for WCl groups 3 and 4 in which ”1” and ”0” 
are interchanged. Record any errors on the data nheet. 

Depress and release the STOP button. Turn the MEKIORY POWER 
to OFF. 

8. TEMPERATURE TEST 

The temperature tests shall be conducted under normal laboratory 
conditions, with the exception of temperature. 


8.1 TEST SETUP . ^ 

Place the unit in the temperature chamber and establish the 
teat setup as shown in Figure 3. 

8.2^^^^^ 1^^ TEMPERATURE 

Place the memory unit in a plastic bag and seal the chamber. 

o o * 

8.2.1 Decrease the chamber ambient temperature to -40 -k 3 C. 

When the chamber has reached this temperature, note the time. 


8.2.2 Beginning 150 minutes after the chamber temperature has 

o 

reached -40 C, measure and record the thermistor resistance 
at 10 minute intervals. At each measurement , except the 
first one, calculate the percent change from the previous 
reading. When the change Is less than 5 percent turn off 
the chamber and proceed to paragraph 8.2.3. 


8.2,3 Depress the START button. The memory shall run without error 
for 2 minutes. Depress the STOP but^ record the results. 
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B.2.4 



8.2.5 


8 . 2.6 




8.2.7 


8 . 2.8 

8.2.9 


Turn on tho cliambor and set the +5V supply to 5.25V + 0.2V 
and the -0,1V supply to -6,40 + .02V, Measure and record 
the power supply volt and tho standby power (paragraphs 
7,7,1 through 7,7.3, except do not readjust the voltages). 

Set the READ 1/READ 7 Switch to READ 1. 

Adjust the pulse generator frequency to 500 ^1,0 KHz, Set 
the DATA PATTERN and ADDRESS PATTERN switches to SEQ. Push 
the START pushbutton. Measure and record, in the data sheet, 
tho operating power (paragraphs 7,7.5 through 7.7,7, except 
adjust the voltages to +5.25 + 0.02V and -6,40 + 0.02V). 

Adjust the pulse generator frequency to 600 ± 1.0 KHz. 

Set the READ 1/READ 7 Switch to READ 7. 

Set the +5V supply to +4.75 + ,02V and the -6,1V supply to 

-5.80 + ,02V. Turn off the chamber and push the RESET 

pushbutton. The memory shall run without error for two 

minutes. Depress the STOP button. Record the results in 

the data sheet. Set the READ 1/READ 7 Switch to READ. 1. Push 
the START button and readjust the voltages to 4.75 and -5.8. 
Push STOP. 

Turn on the chamber and allow it to cool for 5 minutes. 

Then turn off the chamber and proceed to paragraph 8.2.8. 

Repeat paragraph 7.13.1 through 7.13.4. 

Sot the MEMORY POWER switch to ON. Depress and release the 
START button. Using the DVM, adjust the memory power supplies 
to +5.25 + 0.02V and -6.40 + 0.02V. Depress the STOP button. 


8.2.10 


^Turn on the chamber and allow it to cool for 5 minutes. 
Then turn off the chamber and proceed to paragraph 8.2.11. 
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8.2.11 Repeat paragraphs 7.13.1 through 7.13.4. 


INTERMEDIATE TEMPERATURE TEST 

Set the chamber HEAT SELECTOR to the 375W position and the 

o 

temperature to -1-85 C. Record the time. 


8.3.1 Push the Reset and START buttons. Using the *DVM, adjust 

the memory power supplies to >f5.0 + 0.2V and <^6.1V +.02V. 

* 

Depress the STOP button. 


8.3.2 At 10 minute Intervals record the thermistor resistance and 
repeat paragraphs 7.13.1 thru 7.13.4 except that each test 
will be run for 1 minute. , 

NOTE: When the thermistor indicates the Internal temperature 

of! the MEMORY is between 0°C and 15°C open the*chamber 
and remove the plastic bag from the memory. Reseal the 
chamber. / . 


Testing may be discontinued when the THERMISTOR Indicates 
+75®C. 


o o 

8.3.3 When the chamber temperature reaches +85 + 3 G record the 

time on the data sheet. 


HIGH TEMPERATURE 

Beginning 50 minutes after the temperature chamber has reached 
85^C measure and record the thermistor resistance at 10 
minute intervals. 
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(cont.)- 

• * 

At each measurement except the first one calculate the 
percentage change from the previous reading. When the 
change is less than 5 percent, proceed to paragraph 8.4.1. 


8.4.1 


8.4.2 


Set the ADDRESS PATTERN and DATA PATTERN switches to SEQ. 

Turn the MEMORY POWER to ON. Using the DVM, adjust the 
memory power supplies to +5.25 + O.OIV and -6.40 + 0.02V. 
Measure and record the power supply voltage, current and 
standby (idle) power (paragraphs 7.7.1 through 7.7.3, except 
dp not readjust the voltages). Set the READ 1/READ 7 Switch 
to READ 7 . > 

Depress the START button. The memory shall run without error 
fpr 2 minutes. Record the results. Set the READ 1/READ 7 
Switch to READ 1. ; 

Adjust the pulse generator frequency to 500 +1.0 KHz. 

Measure and record the operating power (paragraphs 7.^.5 
through 7.7.7, except adjust the voltages to +5.25 + 0.02V 
ahd -6.40 + 0.02V). Depress the STOP button. Adjust the * 
pulse generator frequency to 600 +1.0 KHz. 


8.4.4 Repeat paragraphs 7.13.1 through 7.13.4. 


8.4.3 


8.4.5 


Set the MEMORY POWER switch to ON. Depress and release the 
START button. Using the DVM, adjust the memory power suppliea 
to +4.75 + 0,02V and -5,80 + 0.02V. Depress the STOP 
button. 


8,4.6 Repeat paragraphs 7.13 .1 through 7 .13 . 4 . 


II 
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f 

I 


ih 


8.4.7 


9. 


9.1 


9.1.1 


Set the MEMORY POWER switch to OHI. 

Sot the +5V supply to 5.0V + .02 and the -6.1V and to -6.1 
.02V. Set the DATA PATTERN switch to MAN and the ADDRESS 
PATTERN switch to SEQ. Set the READ/WRITE switch to WRITE. 
Select a random pattern and push the START pushbutton. The 
totter will write the data once In each of the 4096 addresses 
and stop. Set the READ/WRITE switch to READ and push the 
ST^RT pushbutton. The memory shall run without error. After 
2 minutes, push the STOP button. Record the results. Set 
MEMORY POWER to OFF. ‘i ' ' ; 

' ■ . ■ * , - I 

VACUUM TEST - ^ 


SETUP 


Verify that the MEMORY TOWER switch on the Interface Bex Is 
in the OFF position. Turn the voltage controls fully counter-* 
clockwise on all three power supplies. 

Connect the equipment as shown In Figure 3. 

Turn on power to ail memory associated test equipment . 




fli 


1 I 


■1 -i 
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9.1*2 


Set the Tester and Interface Box controls as follows and 
tain these control settings unless otherwise directed in 
individual tests. 


malnr 

the 


CONTROL 

TESTER 

BD1-BD4 (24 Switches) 
Tape Reader Power 
Run-^OFF-Rewlnd Switch 
Tester Power 
ADDRESS Switches 
DATA Switches 
READ/WRITE 
WORD LENGTH 
READ 1/READ 7 Switch < 
ADDRESS PATTERN 
DATA PATTERN 
FREQUENCY 
INTERFACE BOX 

MEMORY SELECT SWITCHES 
INPUT CURRENT SWITCH 
OUTPUT PULLUP RESISTOR 
INITIATE PULSE SWITCH 
WC2 SWITCH 
WC SWITCH 
MEMORY POWER 


/ 


SETTING 

UP 

.Light Off 
OFF 

Light ON: 
. DOWN 
DOWN 
READ 
24 

READ 7 
SEQ 
SEQ 
EXT 

All 2.4V 
GND 

PULSE 

CffT 

OFF 

OFF 
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/ 


9.1.3 ,PuBh the STOP button. Turn on all three power supplies. Using 

I !■ 

the DVM, adjust the Interface Box supply to +5,0 + 0,1V, Set 
the memory supplies to approximately +5V and -6V, Set the 
MEMORY POWER switch to ON, Using the DVM, adjust the memory 
supplies to +5,0 + 0,1V and -6,1 ^ 0,1V, Set the memory power 
switch to OFF, 

9.1.4 Using the scope, adjust the Pulse Generator for +3,0 ± 0,1V posl* 
tlvo pulses of 450 ^ 10 nanoseconds duration (measured at the 
50% points). Using the counter, adjust the rep rate to 600 ± 

1,0 KHz, The pulse generator must be terminated In 50 ohms and 
connected to the tester when making these adjustments. Just 
prior to starting the environmental test, proceed to the next 
applicable paragraph, 

9,2 TEST 

Push the tester STOP and, RESET pushbuttons. Turn the MEMORY 
POWER ON and push the START pushbutton on the tester. The 
tester will write a ”0”, read a *'0” seven times in all data 
bits, write a ”1", read a ”1” seven times in all bits, step to 
the next address and repeat the same sequence. The tester will 
keep cycling until an error occurs. Record any bit errors. 
Proceed Immediately to paragraph 9.2.1. 
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* 9.2.1 


I 

I 



I 


While monitoring the tester lor errors, start the vacuum chamber 
pump and pump the air out of the vacuum chamber at a rate such 
that the pressure Inside the chamber drops to 7 mmHg in less 
than five minutes. Record any errors. 

Continue pumping the chamber until the pressure lO"^ mmHg, In 
order to reach this pressure, the test may last several hours, . 
Therefore, one hour after the test has Started, the memory and 
tester may be turned off by pushing the STOP pushbutton on the 

tester, turning the MEMORY POWER OFF and turning the TESTER 

- 5 ' ’• ' 

POWER OFF, After the chamber has reached 10 mmHg, test the 

i 

memory as outlined in paragraph 7.13. Record any errors. 

Push the memory STOP pushbutton, turn the MEMORY POWER OFF, 

turn the TESTER POWER OFF And return the memory to one atmosphere 

pressure. 




■V.IBBATtoM TEST ' 

The following vibration tests are to be performed in three mutually 
perpendicular axes. The tests Include sine sweep and random 
vibration, and the levels to be used are described below in the 
individual tests. These levels are Inputs to the base or mount- 
ing bracket of the unit under test. The unit shall be functionally 
tested during the vibration testing to insure corx*ect operation. 
Prior to performing the random vibration a spectral analysis of 
the tester input shall be performed to insure that the random 
vibration input is within the specified limits. The analysis 


|AfOrO/7044 INC. 

GovorniTient Electronics Division 


8201 E. MCDOWELL ROAD 
SCOTTSDALE, ARIZONA 85252 


SIZE 

A 

CODE IDENT NO. 

94990 

[SCALE REVISl 


DWG NO. 


12-P13722D 


ON 


SHEET 27 





shall be plotted and the data sheet kept as part of the test 
data. For information only, an aciceleroroeter' shall be mounted 
on the top surface of the housing while testing the X and Z ~ ' 
axes. Plot the output from this accelerometer and file as part! 

of the test data. I 

. ! 

10.1 SINE SWEEP TEST 


10.1.1 Verify that the MEMORY POWER switch is in the OFF position. . 

Turn the coarse- voltage controls fully counterclockwise on 
all three power supplies. ■ 

I ' ! 

Connect the equipment as shown in Figure 3 and turn on power to 
all memory associated test equipment. . . • 

Perform paragraphs 9.1.2, 9.1.3, and 9.1.4. 

Mount the memory uhlt on the shake table so as to be vibrated 
In the vertical (Y) axis as shown in Figure 4. (The axis order 
may bo varied for convenience) . 

10.1.2 Push the STOP and RESET buttons. Turn the MEMORY POWER ON. 
Perform a sine sweep over the f equency range of 5-2000 Hz at 
the levels listed below; 

FREQUENCY RANGE 
5-25 Hz 
24-110 Hz 
110-2000 Hz 

The sweep rate is to be 2 octaves per minute. During the sweep, 
repeatedly perform the tests of paragraph 7.13. Record any bit 
errors in the Qua! Test Data Sheet. Push the STOP button. 


TEST LEVEL 
0.33 in DA 
10 G PEAK 
5g PEAK 
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RANDOM VIBRATION 


10,2 


10,2,I Poi'form tho spoctral analysis specified In paragraph 10. 

While applying tho following random vibration Input, repeatedly 

perform the tests of paragraph 7.13. 

FREQUENCY RANGE TEST LEVEL TOLERANCE 


f 

15 Hz 

.0044g2/Hz 

± 3db 

- 


15-70 Hz 

LINEAR INCREASE 

Log-Log Plot 

* 

L 

70-100 Hz 

.138 gVnz 

i 3db 


■ 1 -. 

■ • ■ 

100-400 Hz 

LINEAR DECREASE 

Log- Log Plot 

. - 

L 

400-2000 Hz 

.0089 gVnz 

+ 3db 



ll\ 10,22 


11.1 


The test time Is to be 2 minutes per axis. 

Record any errors In the Data Record. 

, I 

Repeat paragraph 10,1,2 and 10.2, In the two other mutually 
perpendicular axes as shown In Figure 4. Push the STOP button. 
Turn the MEMORY POWER OFF and then turn the TESTER POWER OFF. 
SHOCK TEST 

Two shocks in each direction shall be applied along the three 
mutually perpendicular axes of the LP RASM (total of 6 shocks), 
SETUP 

Verify that the MEMORY POWER switch is in the OFF position. Turn 
the coarse voltage controls fully counterclockwise on all three 
power supplies. Connect the equipment as shown In Figure 3 and 
apply power to all memory associated test equipment. Set the 
controls as shown In para. 9.1.2 and perform para. 9.1.3 and 
9.1.4. Mouht the LP RASM on the shock table so as to apply 
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11.2 

11 . 2.1 


11.2.2 


11.2.3 


tlio shock In tho vortical (Y) axis as shown in Figure 5. 

s 

(Tho axes order may be varied for convenience) . 

TEST 

Push tho STOP and RESET buttons. Turn the MEMORY POWER ON and 
push the START button. The tester is now testing the LP RASM 
for bit errors. Apply a half sine shock pulse of 30 g's for a . , 
duration of 6 milliseconds. Record any bit errors. Push the 
STOP button. 

Push the RESET and START buttons, , * 

Apply a half sine shock pulse of 30 g's for a duration of 12 
milliseconds.. Record any bit errors. 

Repeat para. 11.2.1 and 11.2.2 for each of the other two directions 
as shown in Figure 5. Push the STOP button. Turn the MEMORV 
POWER OFF and then turn the TESTER POWER OFF. 




12 . 


FINAL FUNCTIONAL TESTS 

To insure that the memory is still operating properly, perform 
all the tests of paragraph 7. Record the data. 





MOTOROLA INC. 

Government Electronics Division 

SIZE 

A 

CODE IDENT NO. 

94990 

DWG NO. 

, : ^ i ■ 

. 1 ' U.' 

12-P13722D 

6201 E. McOOWELL ROAD 
SCOTTSOALE. ARIZONA 852^2 

SCALF. 

REVIS 

ON SHEET 30 

























MOTOROLA 

PLATED 

WIRE 

MEMORY 

TESTER 


PULSE 

osn*:rator 


POWER 


SUPPLIES 


EXT 

INPU'’ 


DATA I/O 


ADDRESS 

AND 

COMMANDS 


^OUTPUT 


MOTOROLA 

INTERFACE 

BOX 


DATA I/O 


ADDtlESS) 

COK-IANDS 

AND 

POWER 


Lav 

POWER ■ 
RANDOM ACCESS 
SPACECRAPr 
MEMORY 


TEST CHAMBER 
OR SHAKE TABLE 


PI30RB 3 . TEST SET UP 


Hnoronoui ipjo. 

SIZE 

CODE IDENT NO. 

DV/I 

povornmont Elacironics Division 

A 

94990 


8?0I n. Mc00\vi:u ROAD 




SCOTTSUALt. ARI/ONA 8 JM . 

SGAL£ 


BIU 










VERTICAL 
(y) AXIS 






FOR X AXIS 

FIGURE 4, VIBRATION AXES 


ill' 


imronou\ spjg. 

Govornmcnt Electronics Division 

SIZE 

A 

CODE IDENT I!0. 

94990 

OV/GNO. 

12-PI3722D ■ 1 

8?oi r. [.'d'ov.TU. nuAi) 

SCOVlSnAU;» AKI/OllA iJW52 

SCALE tJONe 

REVIS 

ION 

SHEET 34 j 




LOllQITUDINAL 

DIR'?CTION 


HORIZONTAL 

DIRSCTIO' 
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ACCEPTANCE TEST DATA SHEET 
LOW POWER RANDOM ACCESS 
SPACECRAFT MEMORY 
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(35 PAGES) 
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LT^ 

DESCRIPTION 

DATE 

APPROVED 

XI 

Initial Release 



— 

X2 

Incorporated changes prior, 



X? 

Change -6,9V to -6.1V 

fl-18-Y3 - 


X4 

Change 6000mv to TOOOmwt 
pages 10, 17, 19, 30. 
Change weight from 6.0 to 
6.5 pounds, page 2. 

7-A^-73 


X5 

Add weight 5.8 pounds for 
magnesium chassis MCO S7835. | 

2-IO-75J 


X6 

Revised per MCO 




: t 



V /a 


filEV 

XI 

X4 

XI 

X3 

XI 

XI 

XI 

XI 

XI 
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SCOPE 




This test data sheet is to be used to record data as required 


by the Acceptance TSst Procedure for the Low Power Random 


Access Spacecraft Memory. 


REFERENCE INFORMATION 


SPECIFICATIONS APPLICABLE 


S-562-P-24 


Low Power Random Access Spacecraft 
Memory • , 


12-P13722D 


Acceptance Test Procedure, Low 
Power Random Access Spacecraft 
Memory 


TEST DATA 


Unit S/N 



Start Date of. Tests 



Tested by 


ATP PARA. NO. 


EQUIVALENT TEST EQUIPMENT 


0!,ci 7^ A 

AJ H//" 

0 M J dl. m, r;. ^ ^ Am ^ ^ ^ A 


^>6/^ 



60St) ^ 


PHYSICAL CHARACrERISTICS 


Limit 


WEIGIfr 


Weight of LP-RASM 


. <J7^¥0® 


Pounds 6.5 pounds (aluminum) I 

fi 5.8 pounds (magnesium) % ' 




WlOTOnOLA ING. cooeioewtno.|dwono. 
(lovcrnmonf Electronics Division I A 94990 


12-P13721D 


8?0I t. McOOWELL RCAO 
SCOTISUAI.E. ARIZONA Sb2M 


SCALE 


REVISION 


[SHEET 2 










8?0l C. McOOWELL ROAD 
SCOTTSOAIE. ARI20HA 85252 














Date of Test 3' 


Tested By 


Current from ADDRESS 2^ to Gnd iz£;a 
Current from 2.4V to ADDRESS 2 ^ S^OO j , 2 l 

Current from ADDRESS 2^ to Gnd 

■> . ■■■ II 

Current from 2.4V to ADDRESS 2^ ua 


Current from ADDRESS 2 to Gnd /XJ> ^ ma 
Current from 2.4V to ADDRESS tja 


' 0 / 7 ^ 


Limits 
^ 2 ma 
^ 20 a a 


i 2 ma 
&20^a 

2 ma 
~ 20^j a 


I 


Current from ADDRESS 2 to Gnd • 


Current from 2.4V to ADDRESS 2 




S 2 ma 
* 20 ua 


J 
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S/N 


I03> 


Date of Test 
Tosted By 


Current from 2.4V to 


Current 

Current 


from DATA IN 
from 2..4V to 


ADDRESS 2^^ 

BIT 0 to Gnd /,^r^ ma 
DATA IN BIT 0 7/^ y i^a 


^20 jJdL. 

A. 2 ma 





.m 


Limits 

1 


Current 

from ADDili^SS 

2* to Gnd 

ma 

u 

^ 2 ma 

j. 


Current 

from 2.4V to 

ADDRESS 2® 


pz. 

± 2(yya 

i 

■’V- ; ' 

Current 

from ADDRESS 

2® to Gnd __ 

J70 

ma 

^ 2 ina 


1 

Current 

from 2.4V to 

ADDRESS 

r.oo 


20//a 

J 

?■; ■ 







‘"::i 

;; 

— 1 

fT'. ■ 

k 

f ■ 

h 

k 

Current 

from ADDRESS 

- 

2’ to Gnd 


ma 

2 ma i 

,1 

f . 
1 ■ 

1 

Current 

from 2.4V to 

ADDRESS 2^ 



4; 20/Ua. 


1 

Current 

from ADDRESS 

2® to Gnd ^ 

.993 

ma 

2 ma 



Current 

from 2.4V to 

ADDRESS 2® 

,99 


20^^a 


i 

Current 

from ADDRESS 

2^ to Gnd 

,9C1 

ma 

^ 2 ma 


f- 

i ■: 

Current 

from 2.4V to 

ADDRESS 2®_ 

r.o9 


^ 20^a 

- 


Current 

from ADDRESS 

10 

2 to Gnd 


ma 

2 ma 



Current 

from 2.4V to 

ADDRESS 2^° JT V ^ 


jfe. 20ya 



Current 

from ADDRESS 

2^^ to Gnd 

ma 

2 ma 

. t. 

;■ 




ya ■ 

n 

■ : / ; 

■ - . :i 

1 ' - 1 

» irtTKi 

: i 


■| 


H70T0F!0LA INO. 

Government Electronics Division 

SIZE 

A 

codeidM'no. 

94980 

DWG NO. ^ 

■fet.i' 

12-P13721D 

J 

B?0i E. McOOWnU ROAD 
SCOTTSDALE. ARIZONA 6S2S2 

SCALE 

REVIS 

ON 


Date of Test 




Tested By 


Current from DATA IN BIT 1 to Gnd 
Current from 2.4V to DATA IN BIT 1 

Current from DATA IN BIT 2 to Gnd 


Current from 2.4V to DATA IN BIT 2 


Current from DATA IN BIT 3 to Gnd ^ 
Current from 2.4V to DATA IN BIT 3 




Current from DATA IN BIT 4 to Gnd hOO 
Current from 2.4V to DATA IN BIT 4 3iS% 


Current from DATA IN BIT 5 to Gnd /i ('2-rj' ma 
Current from 2.4V to DATA IN BIT 5 

Current from P\TA IN BIT 6 to Gnd /, ma 

Current from **. iV to DATA IN BIT. 6 O uz. 


Current from DATA IN BIT 7 to Gnd /, C 

Current from 2.14V to DATA IN BIT 7 7/ ■ 

Current from DATA IN BIT 8 to Gnd j //0\ 
Current from 2.4V to DATA IN BIT s' 7» - 


Current from DATA IN BIT 9 to Gnd ma 

Current from 2.4V to DATA IN BIT 9 ijz. 


Limit s 

^ 2 ma 
^ 20/^ 

^ 2 ma 
^ 20/Ua 

«« 2 ma 
<20/^a 

^2 ma 
^ 20^a 

4 \ 

2 ma 
^20^ a 

^ 2 ma 
<20/^a 

^ 2 ma 

< 20^a 

2 ma 

2 ma 

< 2 0 /-/a 


mrORGLA mo . cooeidentno.dwgno. 

Govornmont Electronics Division 94990 


m 6201 E. McDOWElL ROAD 

^ SCOT rSOALE, ARIZONA 85252 


12-P13721D 


SCALE 


REVISION 






















Date of‘ Test 




Tested By 


Limit 


r 7.6.3 


VERIFICATION OP OPEN COLLECTOR ON OUTPUT SIGNALS 


READ COMPLETE voltage 


^ 100 mv 


7,6.4 DATA OUT BIT 0 voltage 

DATA OUT BIT 1 voltage ^ 

DATA OUT BIT 2 voltage 

DATA OUT BIT 3 voltage ^ 

DATA OUT BIT 4 voltage ^ 

DATA OUT BIT 5 voltage ' , 

DATA OUT BIT 6 voltage 


DATA OUT BIT 
DATA OUT BIT 


7 voltage 

8 voltage 


DATA OUT BIT 9 voltage 

DATA OUT BIT 10 voltage 

DATA OUT BIT 11 voltage - 

DATA OUT BIT 12 voltage 

DATA OUT BIT 13 voltage 

DATA OUT BIT 14 voltage c 

DATA OUT BIT 15 voltage 

DATA OUT BIT 16 voltage 

DATA OUT BIT 17 voltage - , 


^100 mv 
^ ICO mv 
100 mv 
S ioo mv 
•g 100 P;V 
100 mv 
100 mv 
S 100 mv 
jg 100 mv 
i 100 mv 
« 100 mv 
< 100 mv 
£ 100 mv= 
^ 100 mv 
« loo mv 
S 100 mv 
Hr 100 my 
^ 100 mv 


fmTOnOLA INC. 

Governmo.vf Electronics Division 


8?01 1 . McDOWELl. ROAD 
SCOTTSDALE. ARIZONA Ij5252 



CODEIDENTNO.IDWG NO. 


94990 


REVISION 




1S-P13721D 








7.7 

7.7.1 


7.7.2 

7.7.3 
7.7.5 


7.7.6 

7.7.7 
7.8 


8/N jO% 


POWER CONSUMPTION (25 C) 


Memory +5V Voltage 


V.993 


Volts 


Memory -6.1V voltage ~ Cs? Volts 


+5V Current 
+5V Power 






■57>^ 


4^7 


Memory -6.1V Current 

Memory -6.1V Power 7 


ma 

mw 

ma 

mw 


Total Memory Idle Power'^^jljj^mw 


Memory +5V Voltage S, 
Memory -6.1V Voltage 
+5V Current C 9 

+5V Power J Y7S^ 


Memory -6.1V Current 
Memory -6.1V Power 

Total Active Power V 7 r 


Volts 

Volts 

ma 

mw 

ma 

mw 7 
mw 


READ COMPLETE TIMING 


7.8.5 Delay ns 

Duration 3 3D ns 


Date of Test 
Tested By 




Limits 


c.f 

i 7 


170 mw max 




■ f 

r 4^^ 

iLl'l'f 

■ /-V 


7000 mw max, 


500 ns max. U 

250 ns min 
450 ns max. I 




MOfonOLA ffJG. 


CODE IDENT NO. 

DWG NO. 

Government Electronics Division 

Q 

94990 

12-P13721D 

8201 E. McDO^VELL ROAD 





SCALE 


REVISiON 


SHEET 10 




rvu»i> 





Date of Test 
Tested by 




7.8.7 
& 

7.8.8 


READ COMPLETE/DATA OUTPUT TIMING 


LIMITS 


DO-0 

DO"l 

DO~2 

DO-3 


DO-4 


DO-5 


DO-6 
DO-7 
DO-8 
DO-9 
DO-10 
DO-11 
DO- 12 
DO- 13 
DO- 14 
DO- 15 
DO-16 
DO-17 


.REJECT. 

REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


REJECT 


.REJECT^ 

.REJECT.. 

_REJECT_ 

.REJECT, 

.REJECT, 

REJECT 


REFER TO 
TEST PROC, 


P,‘!OTOROLA INC. 

Govornmont Electronics Division 


8?0l E. McDOWCLL ROAD 
Sf.OTTSUALE. ARIZONA 85252 


i 


CODE I DENT NO, DWG NO. 

94990 


12-P1372ID 






t 


• 

• 

• 


t 

S/N 


• 

Date of Test 


r* 




Tested By 





* 


iir IT „ . , . 

Limits 

7.9 

SYSTEM FUNCTIONAL TEST 

> 

■* 

- 

7.9.2 

Did 

an error occur? 





No ^ 


• 

• 


• 

Yes 

Address 

Bits 

— 

0 errors 

7.9.4 

Did 

an error occur? 


■ 4 

. . ■ 


No 

m 




* • * 


Yes 

Address 

Bits 


0 errors 

7.9.10 

Did 

an error occur? 


* 



No 

m 


• 




Yes 

Address 

Bits 


0 errors 

7,9.16 

Did 

an error occur? 



' ■ 


Ho 





Yes 

Address 

Bits 

. 1 

1 ■ , ’ 

0 errors 

7.10 

RANDOM ACCESS CAPABILITY 



7.10.6 

Did 

an error occur? 


* . r . 



No 


' '* ^ ^ ; 




Yes 

Address 

Bits 

’ ' , • * ^ " : , ■ ' ' .3- 

0 errors 

7.10.7 

Did 

an errw occur? 





a) 

No 






Yes Address ' 

Bits 


0 errors 


niOTOROLA ING. cooeidentno.|dwno. 

Covornment Electronics Division I A 94990 


3?oi E. McDowell road 
SCOTTStiALL. ARIZONA 8b252 ISCALE 


REVISION 


12-P13721D 
- 12 






b) No 


c) No 



Address 


Address 


Date of Test 
Tested By 


Bits 


Bits 


Limits 


0 errors 


0 errors 


7.11 


NON-VOLATILITY TEST 


,7.11.7 

li 

7.11.9 


Did an error occur? 


No y' 


Address 


Bits 


0 errors 


7.12 


MEMORY SELECT TEST 


7. 12.. 3 Address 


(Octal) 


7.12.4 Address OOQl (Octal) 

0010 /mnn (Octal) 

0011 (Octal) 

• 

0100 (TCCO (Octal) 

0101 (Octal) 

QUO OO&O (Octal) 
0111 (Octal) 

• >1000 (Octal) 

1001 f)f)/90 (Octal) 
1010 ySQOi (Octal) 


0000 


0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

oooo 

0000 


rK'oro.' 701 /j mo. 

iovornment Electronics Division 


STOlt. McDOWai ROAD 
$COTTSl)ALF.. ARIZONA 85252 


SIZE I COOEIDENTNO. IDWG NO. 


94990 




12-P13721D 


REVISION 


SHEET 13 






7kl2*6 Did an error occur? 


7.13 


WORST CASE PATTERN TEST 


Date of Test 


Tested By 


Address 1011 C*0€)Q (Octal) 

1100 (Octal) 

1101 (Octal) 

1110 (Octal)' 


Llml ts 


0000 

0000 

OOOO 

0000 


Yes ’ Address 


Bits 


0 errors 


7.13.2 Did an error occur? 

Yes ~ Address _ 

7.13.3 Did an error occur? 
No 

Yes Address 


Bits 


Bits 


0 errors 


0 errors 


MOTOROLA me. 

Government Electronics Division 


SIZE I CODE lOENT NO. IDWG NO. 


94990 


E?0I E. McOOWELL ROAD 
SCOTTSDALE. ARIZONA HS252 


REVISION 




12-P13721D 









7.13*4 a) Did an srror occur? 


Address 


Date of Test 
Tested By / 




Llnite 


0 errors 


m 

m 


b) Did an error occur? 
No ^ 

Yes Address 


0 errors 


lOTOnOLA INO. 


SIZE I CODEIDENTNO.IDWGNO. 


iGovcrnmcnt Electronics Division 1 


94990 


8:»0l E. McDOWRLL ROAD 
SC0USUAU, ARl^0^A 8S251 


REVISION 




12-P13721D 


SHEET 15 









DATE OF TEST 
TESTED BY . 


8.2.1 


TEMPERATURE TEST 


TIME 


LIMITS 


8.2.2 LOW TEMPERATURE 

THERMISTOR RESISTANCE 

JL50 MINUT ES. 3 K OHMS 

160 MINUTE S 7 K OHMS 


170 MINUTES. 
180 MINUTES. 
100 MINUTES 


K OHMS % CHANGE. 

K OHMS % CHANGE. 
K OHMS % CHANGE^ 

K OHMS % CHANGE 


8.2.3 DID AN ERROR OCCUR? 


NO i/ 


ADDRESS 


BITS 


0 ERRORS 


8.2.4 -6.1 V VOLTAGE oo VOLTS 

-6.1 V CURRENT /V ma 
-6.1 V POWER mw 

TOTAL MEMORY IDLE POWER raw 

8.2.5 -6.1 V VOLTAGE VOLTS 

-6.1 V CURRENT Z 63 raa 
-6.1 V POWER SI . raw 


+5 V VOLTAGE S', IsV VOLTS 
+5 V CURRENT m raa 
+5 V POWER g7. z6 raw 


170 raw MAX 


+5 V VOLTAGE ^ S VOLTS 
+5 V CURRENT n CO na 
+5 V POWER \.hnS M^ 


TOTAL MEMORY OPERATING POWER 63^^ raw 


MOTOROLA //VC. code ioent no. dwg no. 

Govtrnmen t Electronics Division I A 94990 


^ \JP00 raw MAX 


12-P13721D 


8201 EAST McDowell road 
SCOTTSOALE. ARIZONA 85257 ISCALE 


REVISION 







t 


DATE OF TEST 


TESTED BY 


(Cont . ) 


WC b) DID AM ERROR OCCUR? 


NO / 


ADDRESS 


WC c) DID AN ERROR OCCUR? 


NO y 


ADDRESS 


. BIT 


WC d) DID AN ERROR OCCUR? 


NO t/' 


ADDRESS 


INTERMEDIATE TEMPERATURE TEST 


TIME • i V ‘5 


TIME 


THERMISTOR READING. DID ANY ERROR OCCUR? 


ra -V 

//f- J i T 

LLd± 


t: . n. 


‘a 


^ "S O 

o 


K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
% OHMS 
K OHMS 
K OHMS 
K OHMS 


NO 1/ YES 


7 yes 

~ YES 
■7“ YES 
YE S 
YES 
YES 
^ YES 
YES 
YES 
YES 
~ YE S 


MOTOROLA iNC. 

Governmenf Electronics Division 


8201 EAST McOOWELL ROAO 
SCOTTSDALE. ARIZONA 85257 


i 


CODEIDENT NO. DWG NO. 


94990 




LIMITS 


O ERRORS 


• f 


‘ 0 ERRORS 


O ERRORS 


O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 

o Errors 

0 ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 


12-P13721D 


REVISION 


ma 






J ^ 


8.3.3 TIME / O ' S'f 


* • 

• r 


DATE OF TEST 
TESTED BY 


LIMITS 


BA 0 ^ MINUTES 
lyo 6q MINUTES 
no MINUTES 
80 MINUTES 
90 MINUTES 


Mo-fi K OHMS 

K OHMS % CHANGE 

K OHMS % CHANGE 

K OHMS % CHANGE 

K OHMS % CHANGE 


8.4.1 -6.1 V VOLTAGE /..¥<? 3 VOLTS +5 V VOLTAGE /^.^S' zVOLTS 

-6.1 V CURRENT 6 ■ ' +5 V CURRENT /^, z, ma 

-6.1 V POWER 4n ■ \ mw +5‘,V ' POWER / mw 

TOTAL MEMORY IDLE POWER 4 nw 17C 


170 nw MAX 


6.4.2 DID AN ERROR OCCUR? 


ADDRESS 


O ERRORS 


8.4.3 -6.1 V VOLTAGE f, VOLTS +5 V VOLTAGE VOLTS 


-6.1 V CURRENT Z.S'p na 
-6.lV POWER / 

TOTAL MEMORY OPERATING POWER 


+5 V VOLTAGE tea 

+5 V POWER 4 111 »w 


7000 mw MAX 


6.4.4 


WC a) DID AN ERROR OCCUR? 


«0 jZ_ 


ADDRESS 


OTOROLA INC. 

Oovern.7)»nt Electronics Division 

I 8201 EAST MCDOWELL ROAD 
* SCCTTSOALE. ARIZONA 85257 


SIZE I CODE (DENT NO. i DWG NO. 


94990 




REVISION 


O ERRORS 


12-P13721D 


SHEET 19 





8.4.4 


(Cont.) 

WC b) DID AM ERROR OCCUR? 
HO 

YES ADDRESS 

WC c) DID AM ERROR OCCUR? 
MO {/ 

ineS ADDRESS 

WC 4) DID AM ERROR OCCUR ? 


HO t/ 


ADDRESS 


8.4.6 WC a) DID AM ERROR OCCUR? 

HO -i^ 

YES ADDRESS 

Y , 

. WC b) DID AM ERROR OCCUR? 

* HO 

YES ADDRESS 

WC c) DID AM ERROR OCCUR? 
MO -±1. 

YES ADDRESS 

WC d) DID AM ERROR OCCUR? 


date of test 
• • 

TESTED BY 





LIMITS 


O ERRORS 


O ERRORS 


0 ERRORS 


O ERRORS 


O ERRORS 


O ERRORS 


ADDRESS 


O. ERRORS 


8^4.7 DID AM ERROR OCCUR? 




ADDRESS 


MOTOROLA INC. code ident no. owg no. 
Governmenf Electronics Division A 94990 

8201 EAST MCDOWELL ROAD I I 

SCOTTSDALE, ARIZONA 85257 SCALE . IREVIS ON 


AV4-Brl99H> l00A4 14 DWG FORMAT 


0 error: 


RRORS 

w 


12>P13721D 


SHEET 20 








Date of Test 6* 
Tested by >g> 


VACUUM TES 


Did Any Bit Errors Occur? 


Llttlts 


Address 


Bits 


0 Errors 


0 . 2.1 


Fast Decompression 
Date 


Tested by 


Did Any Bit Errors Occur? 


Address 


Bits 


0 Errors 


9.2.2 Hard Vacuum 
pate ^ 


Tested 


Did Any Bit Errors Occur? 


Address 


Bits 


m 


0 Errors 


VIBRATION TEST 


Date 



Tested by 


SINE SWEEP 

Axis X - Did Any Bit Errors Occur? 




Fre<i 


Address 


Bits 


0 Errors 


WIOTQROLA ING, ^ I code ident no. dwg no. 
Governmont Electronics Division I A I 94990 


12-P13721D 


8?oi E. McDowell ROAD 
SCOTTSDALE. ARIZONA 85252 • |SCALE 


REVISION 






Date of Test h 
Tested 


Axis Y Did Any Bit Error Occur? 
No •/ 


Freq 


Address 


Bits 


Axis Z - 

Did Any 

Bit Errors Occur? 

No 1/^ 



Yes 

Freq 

Address 

RANDOM VIBRATION 


Axis X - 

Did Any 

Bit Errors Occur? 

No 



Yes 

Freq 

Address 

Axis Y - 

Did Any Bit Errors Occur? 

No 



Y^s 

Freq 

Address 

Axis Z *- 

Did Any Bit Errors Occur? 

♦ ' • 

»»_kl 

■ • 


Yes 

Freq 

Address 


Bits 


Bits 


Bits 


Yes Freq ^ ^ Address ■ Bits 

■ ■ / /• • 

SHOCK TEST 

Date Sy6/7 ^ Tested By - \ 

6 MILLISECOND DURATION SHOCK 
-Y Direction - Did Any Bit Errors Occur? 
NO 


Address 


Bits 


Limits 


0 Errors 


vr^ u 

0 Errors 


0 Errors 


0 Errors 


0 fj9 t 

0 Errors 

He JlAEi fcCl. "PccT , ■ 


ah7) 


0 Errors 



R/IOTOnOLA /A'C. 

SIZE 

CODE IDENT NO. 

DWG NO. 

Covornmant Electronics Division 

A 

94990 

12-P13721D , 

1201 E. UcOOWELL ROAD 




SCC'TTSUALE. ARIZONA 8W52 

SCALE 

REVISION SHEET 22 U 



S/ W \f> V Date of Tes t • 'yj' 

Tested 

Llinits 

Z Direction *- Did Any Bit Errors Occur? 

No 

Yes Address Bits 0 Errors 


W * 





XI Direction - Did Any Bit Errors Occur? 

No 

Yes Address _____________ Bits 0 Errors 

12 MILLISECOND DURATION SHOCK * ' i 

Y Direction - Did Any Bit Errors Occur? 

No 

Yes _______ Address Bits 0 Errors 

' ■ i * ; 

Z Direction ** Did Any Bit Errors Occur? 

No 

Yes Address ' Bits ' ' Oi Errors 

X! Direction - Did Any Bit Errors Occur? 

Yes Address^^^ Bits 0 Errors 

/, ::l ,■ ’ '• . "I . ,® 










moTonoLA mo. 

Govornment Electronics Division 


8201 F. MCDOWELL ROAD 
SCOTTSDALE, ARIZONA 85252 


SIZE 

A 

COOE IDENT NO. 

94990 


SCAU 

REVIS 

ON SHEET 23 





8/N 


Date of Test » 


Tested By 


CHASSIS .ISOIATION 
Impedance 


:^/d> 


Limit 


^ 9 megohms '' 


7.5 INPUT SIGNAL LOADING 

7.6.2 CuiTont from INITIATE PULSE to Gnd />/6c/ ma 
Current :; from 2.4V to INITIATE PULSE 3.17 

7.5.3 Current from MEM SEL 1 to Gnd t»ilt 7 t na 

Current fx'om 2.4V to MEM SEL 1 nSL 


^ 2 ma 

^ 20,|ja 

'i « 

< 2 ma 

< 20 1 .> a 


7.5.4 • Current from MEM SEL 2 to Gnd . 

/ / V Current from 2,4V to MEM SEL 2 


Current from MEM SEL 3 to Gnd i>f Cs m a 
Current from 2.4V to MEL SEL 3 3- j /a 

Current from MEM SEL 4 to Gnd /t/^ 3 ‘ m a 

Current from 2.4V to MEM SEL 4 <2..r6 ua 


< 2 ma 
5 20 ua 


^ 2 ma 
< 20 |j a 

^ 2 ma 
SS 20 pa 


7.5.5 Current from UEAD/WRITE to Gnd ^ ma 

Current from 2,4V to READ/Write .i;a 


■:Si 2- ma 

■<. 20kja 


7.5.6 Current front ADDRESS 2 to Gnd , 

Current from 2 * 4V to ADDRESS ^ 7 


/I fi’Mif'* CODE IDtiii T f.O. DWG NO, 

Government electronics Division I A 94990 


ti 2 ma 
i& 20 ua 


/.1.0- 7^' 




12-P13721D 


8?oi E. r.vno\vr.LL road 
SCO nStJAti. AKI/OrjA fiVi? 


lEVISlON . 


SHEET 24 









S/W I Q Date of Test ^ -" 7 ^ ^ 

Tested By 

Limits 
2 ma 
a 

^ 2 ma 
ii 20y^ a 

:S *2 ina 

Current from 2.4V to ADDRESS 2* ^ | .ta S 20^ a 

Current from ADDRESS 2^^ to Gnd ■ 5i 2 roa 

Current from 2,4Y to ADDRESS 2 ^ /. ^ .a Si 20 ^ 

T/i^- 

':V' ' ■ ■: 



Current from ADDRESS 2^ to Gnd i ^7t roa 
Current from 2.4V to ADDRESS 2 ^ y ia 

Current from ADDRESS 2^ to Gnd -9C7 m a 
Cmu'cnt from 2.4V to ADDRESS 2^_v£^£2L|’a 

Current from ADDRESS 2^ to Gnd 'fo*^ ma 





Government Electronics Division 


i e:’0l E. ^VDDV;Cli ROAD 

■ SC OMSPAU. AKI/UMA OM? 


1 p- 



SIZE 

A 

CODE lOEMT no. 

94990 . 

DXNO. - 

12-P13721D i 

■ ■ ' , 1 

SCALt 


.ON: . 25 J 










Date of Test y ^ 

■. X n.« 


Tested Bs 


Current from DATA IN BIT 1 to Gnd /« ina 
Current from 2,4V to DATA IN BIT 1 ^ ^ 

Current from DATA IN BIT 2 to Gnd /, o% ma 

Current from 2.4V to DATA IN BIT 2 t jz. 


Current from 2.4V to DATA IN BIT 3 


Limit 3 
^ 2 ma 

^ 2 ma 
^ 20/-^ a 


Current from DATA IN BIT 3 to Gnd A o 1- ma . <2 


< 20/^sl 


Current from DATA IN BIT 4 to Gnd 
Current from 2.4V to DATA IN BIT 4 ^ 

Current from DATA IN BIT 5 to Gnd // Qj 
Current from 2.4V to DATA IN BIT 5 

Current from DATA IN BIT 6 to Gnd A 0 
Current from 2.4V to DATA IN BIT 6 7 / 


Ci^rrcnt from DATA IN BIT 7 to Gnd • Ac 
Current from 2,4V to DATA' IN BIT 7 7. 

Current from DATA IN BIT 8 to Gnd /.cL 
Current from 2,4V to DATA IN BIT 8 Z. 7 


2 ma 
^20^'a, 

2 ma 

j^20yU»a 

^ 2 ma 
^20/"'a 

2 ma 
20/,.*a 

^ 2 ma 
<f.20yi/*a 


Current fx*om DATA IN BIT 9 to Gnd . ^ w®' 

Current from 2,4V to DATA IN BIT 9 3«/C> i^a 


< 20/^a 




Date of Test 
Tested 


Current from DATA IN BIT 10 to Gnd ,99i "» 

Current from 2.4V to DATA IN BIT 10 J. ^ 

current from DATA IN BIT 11 to Gnd 
current from 2.4V to DATA IN BIT 11 Jl. 

Current from DATA IN BIT 12 to Gnd / 

Current from 2.4V to DATA IN BIT 12 

Current from DATA IN BIT 13 to Gnd . SIS’,, "»» 
Current from 2.4V to DATA IN BIT 14 


Current from DATA IN BIT 14 to Gnd _ 
Current from 2.4V to DATA IN BIT 14 


,0 ma 


Current from DATA IN BIT 15 to Gnd ■“ 

Current from 2.4V to DATA IN BIT 15 'j.\0 

i 

Current from DATA IN BIT 16 to Gnd . ma 

Current from 2.4V to DATA IN BIT 17 

Current from DATA IN BIT 17 to Gnd ma 

current from 2.4V to DATA IN PIT 17 


Limits 

^ 2 ma 

^ 2^a 

^ 2 ma 

^ 20yU>Z 

^ 2 ma 
^20/L/a, 

2 m a 
< 20yC/a 

2 ma 
^ 20>u»a 

^ 2 ma 
20^a 

2 ma 

^2^ JJ A 

^ 2 ma 

^ 20yfai a 




moTCv-oLA im. 1 I 

Govornmcvnt f.loctronics Division j^yyi) 


H?01 C. Mr,l;Ci\vaL ROAO ■ 
SCO.TJSUAl.t..AHWO;|A^ 


REVISION 


12-P13721D 


SHEET 28 





S/N 


Mi. 


7.6 

7 . 6.3 

7 . 6.4 


Date of Tost. ' 

Tested 


Limit 


VtRIFICATION OP OPEN COLLECTOR ON OUTPUT SIGNALS 


READ COMPLETE voltage 

20 _ 

^ WV 

« 100 

my 

DATA 

OUT 

BIT 0 

voltage ___ 

_ 55* __ 

mv 

*£100 

mv 

DATA 

OUT 

BIT 

1 

voltage 

3L0 

^ w V 

£ 100 

mv 

DATA 

OUT 

BIT 

2 

voltage 

Pc 

_ mv 

m 100 

mv 

DATA 

OUT 

BIT 

3 

wltage 

lO 

^ mv 

£.100 

mv 

DATA 

OUT 

BIT 

4 

voltage 

_M 

mv 

£ 100 

mv 

PATA 

OUT 

BIT 

5 

voltage ___ 


^ mv 

£ 100 

mv. 

DATA 

OUT 

BIT 

6 

voltage 

O 

^ mv 

<100 

mv 

DATA 

OUT 

BIT 

7 

voltage 

O 

— mv 

100 

mv 

DATA 

OUT 

BIT 

8 

voltage 

0 


£ 100 

mv 

DATA 

OUT 

BIT 

9 

voltage 

ID 

mv 

< 100 

mv 

DATA 

OUT 

BIT 

10 voltage 


^ mv 

< 100 

mv 

DATA 

OUT 

BIT 

11 voltage 

Sc\ 

mv; 


mv 

DATA 

OUT 

BIT 

12 voltage 

a s* ’ 

mv 

f: 100 

mv 

DATA 

OUT 

BIT 

13 voltage 

Jio 

mv 

rrioo 

mv 

DATA 

OUT 

BIT 

14 voltage 

30 

mv 

<100 

mv 

DATA 

OUT 

BIT 

15 voltage 

Ho 

mv 

£100 mv 

DATA 

OUT 

BIT 

16 voltage 


~ mv 

£100 

mv 

DATA 

OUT 

BIT 

17 voltage 

?c 

my 



SIZE 

CODE IDENT NO. 

A 

94990 




^moronGLA tfJG. 

.Government L'lcctronics Division 


m NO. 


ie-P13723.D 





S/N |/S^ Date of Test 

Tested 

Limits 

O *’ i 

POWER CONSUMPTION (25 C) 

Memory +5V Voltage ^.6t I Volts , 

Memory -6.1V voltage- C>.ic?'j Volts 

+5V Current lO g" ma | 

+5V Power ‘ g2.^i6~ mw . 

Memory »6.iV Current ^.<? ma , 

Memory -6,1V Power 4 mw 

Total Memory Idle Power fe,5~i^ q»w 170 mw max [ 

Memory +5V Voltage Cy.OO^ Volts 

Memory -6.1V Voltage | p o Volts 

+5V Current ma 

+5V Power ^ | 

Memory -6.1V Current ”a j '■ 

Memory -6,1V Power 7^ 4 ^ 

Total Active Power mw . >7000 mw max 

READ COMPLETE TIMING ^ ^ ^ 


Delay AtC ns 
Duration ■ S^iC 


500 ns max 

250 ns min 
450 ns 


ns 


I 
























7.13 


Address Idll 


(Octal) 


1100 


1101 


1110 


OOP (Octal) 
g, 0 O (Octal) 
oCO (Octal) 


7.12.81 Did an error occur? 


No y 


Address 


WORST CASE PATTERN TEST 


7.13.2 Did an error occur? 


Address 


7,13.3 . Did an error occur? 


Address 


Bits 


Bits 


Bits 


Date of Test 


Tested Bj 


I 


MOTOIIOIA /fJGr ^ COOEIOENTfJO.|DWGNO. 
Governmnnt Electronics Division I A 94990 


Limi ts 


0000 


0000 


0000 


0000 


0 errors 


0 errors 


0 errors 



12- PI 372 ID 


8?0! E. McDO'ATLL ROAD 
Mf J SPAU^IvgONA 8M52 


^^99HHI3S0 


REVISION 






Date of Test 


Tested 


f.13.4 a) Did an error occur? 
No 


Address 


b) Did an error occur? 
No y 


Address 


mOTGnOLA mo. 

Govcfnijonf Electronics Division ^ 


SIZE I CODE IDEU7 NO. DWG NO, 


94990 


LialtS: 


0 errors 


12-Pin721D 


Wni C.MfiKWU ROAO 


f t rtlvK I i* A 1 ) 1 7 i itl A 


Dr\/KIAM 




















MOTOROLA INC. 

•*« ••••• 


PROJECT V(rn/'^DO 

date jT 

8HEET J 0F_/ 

W.O.NO 

CONTROL NO. // 

UNIT /<y 

SERIAL NO. T 

OPERATOR * ^ 

OtSCRVEfl 

VIBRATION MOUNTS 

NO. OF DROPS PER u^_m± 
ACCELERATION 1 6'S 

PULSE DURATION ^ ^ /3. 

SPEC DETAILS / 3. " 5 7 


SHOCK TEST 
(DROP) 

TYPE OF TEST 
Xp MODULAR IMPACT 
□ FREE FALL DROP 


tm / 



^"^ OTAL NO. OF DROPS 
S 

; MS 


/3. - 


DROP HEIGHT / y > ^ y ¥f IN. 

PROGRAMMER PRESSURE 'J A P.S.I. 

TYPE OF WAVESHAPE <1 

BANDPASS FILTER ■ LOW FR. Hi 

HIGH FR. Hi 

remarks ? .r / -IE.. /T 


4 P.S.1 

LOWFR.Hz 


PAD AND PLATE CONFIGURATION 


PART NO. « 

.Urr n'lL ; \r. 


DESCRIPTION 




^ a 

^ 7" * 




/ 



/ 


tiMj 


/ 


» MO 11 1J 13 14 IB 16 17 1* 1# 



/ 

/ 

■■■■■ 



B 




I 



I 4//4(.lt 194 



























U>MOrOf?OLil INC. 


VIBRATION TEST 


CONTROL NO. cv -g W q. nq. _ 

OPERATOR 

OBSERVER L, /^OOlO/a/ 

CYCLE TIME > /<>y>^/AJ FREQ. 1 ^ T O 
SPEC 0ETAIL8 /*Z - Pl 3 7 ^ 2 


UNIT V^U\C- Y 

W.O.NO. _ 


'fOLl^lA/ 


o ^ Hi 


TIMI TIMI UtWTfir 

fTAHT fTOf Vli. 


remarks 


^ Ai// I lo ^ 




r^OfSn 






/V/3 P ^ 


)l/^f li/o 






oXc. lo“S 


IcS 


3 l /'‘w /o3 


/V4 


.. 3 3"' 


/rJ I . :^3 






M 


> - Jk 




.Zi.) 


\ 


?o« 5" 




T4^%T 


BJaai 4/14 CTi. 134^ 















































L^>OAQt^MM«C 



- ■ ft A aG sample (LOOP) TIME_LSL«_SCC0NDS 

FILTER B.W. 1..5lH7 SCAN RATE VlZ^Z A''G. TIME l.Q SECONDS 

2.10.HZ SCAN RATE 2.25. H2 AVG. TIME JO..— SECONDS 
3.2anz SCAN RAfE :i5.. I!'. A G. TIM£ lQ...yzCONDS 
4.5D.MZ SCAN r.ATEl'’,25 llz A G. TIME XO.— SECONDS 

FREQ. RANGE I.^zIQ^hZ MOTCKCLA S.'i Clrl.^AT O.'I f'' 






VIBfiATlGN-t>.‘W|r.:iM r .75 
0ATE-MHALYEeU-5r:G.-U3 
VIBRATION ■ TOLCr.;uVC*LXfi • tf L-Z-sito^n 


1 0SB ft£^K23KJKS SSSXS * * VT^. U 



wj MHiaaa gtaim 













' Plated 


INHIlflll 


PROJECT-ilfifll -lOfl LJNiiTyflrc Memory 

y A ’/IS SAMPLE (LOOP) TIME LjJL_SECONDS- 

FILTER B.W. 1.-5_HZ f.C^N RATE 1125HZ AVG. TIME 1 -LD;CC '**0 
210-HZ SCAN RATE 22Sl.HZ AVG. TIME 2.JLQSEC0ND 
320-HZ SCAN RATE 35—HZ AVG. TIME 3. JjQSCCO.'iO 
450-HZ SCAN RATEU25.HZ AVG. TIME 4.J.GSEC0NJ 

FREQ. RANGE l._1.5r.^HZ MOTOROLA SPECIFICATION NO 


K 40 .:tl.Qft> 

bLOQr.'^iei 


iBttiHfflr" — 


II 


IB’ 


Mil 




imt 




ii|g! 

» 


MM 


\mm 






II! 


SiPfiiG 


liiSi 




















PROJEC T . , * :Z J - V . V UNIT-A V i jio SCR, MO.J.O;> 

"v A VK? SAMPLE (LOOP) TIME — -J.0 — IsLCONOS 

FILTER U.W. 1 5H/: r.C*N HATE 1..120’ AVG.' UML l.lO.srCi: 

2.-1QH2 SCAN HATE 2J25N7. AVG. T.M;1 2.10 s:\*. 
a.^DHZ SCAN HATE 3,-5. IL. A.G. j 10... / 

4..5DH2 SC.AN HATE I^H2 AG. Tl; U. a.lOu.C. 

FREO. RANGE ll5-2Q^-H2 MOTOROLA SITOri liO 

?2a.r.4Q H7 CUCTOMEH S.'LCI I l '' .. 


bsssRHs: 

ssssnwl 

S Miaaiiti 


unit 


tffUl 


■]:}■ i- 


mm 




ssc::^ 

Isssssi 

■ ■iaaMi 




































AUDIO rWEOUCWCV 
Acurro. A CSSCM CO. 


46 6882 


X 




u 



FREQUENCY IN CYaES PER SECOND 










ATTACHMENT HI 


ACCEPTANCE TEST DATA SHEET, 
LOW POWER RANDOM ACCESS SP 
SPACECRAFT MEMORY 
PART NO. 12-P13721D 
DRAWING NO. 12.rP13721D 
SERIAL NUMBER 104 
(35 PAGES) 



USF.D ON 



TERIS.K INDICATLS DATA 
HICK IS NONWANUATORY 
FOR INFORMATION ONLY. 




XI I Init ial Release 


REViSIOUS 


l)l.-SCh'lPTION 



38 


DATE I APPROVED 




6-18-73 


X2 Incorporated chati($es prior 
— 

..X3 C hange -6.9V to -6.1V 

X4 Change 6000mw to 7000mw> 
pages 10, 17, 19, 30. 

Change weight from 6.0 to 

6.5 pou nds, p ag e 2. ' 

|X5 Add weight 5.8 pounds for -^ \ -»jt 
j magnesium chassis MCO S7835. l0*’7S 





Revised per MCO S"7^^g 





i>T\ r- 

7 \i'> 




.h^ \o^ 


1X3 

XI XI XI 

XI 

XI 

3(0 

31 32 33 

34 

35 

< 5 

X5 XI XI 

XI 

XI XI 

1 

4 

5 

6 7 


OR ASSOCIATED LISTS SEE 


ITERPRET ORAWIIJG IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 


by h, Tweed 


NLESS CTllERV.'ISL SPECIFIED DR BY tr 
' ALL DIMr.I.SIONS ARE IN ' 

RiCHCS AND END USE. FOR 
TOLERANCES SEE NOTE ..,pg 



APPROVED 


MOTOROLA mo. 

Governfiinnt Eleclrohics Division / SCOTTSDALE, ARIZONA 


ACCEPTANCE TEST DATA SHEET, 

LOW .POWER RANDOM ACCESS SPACE- 
CRAFT MEMORY. PART NO. 01-P13701D 


CaPE.lDENT NO. DWG. NO. 

94990 12-P13721D 


SCALE 

















SCOPE 

This test data sheet is to be used to record data as required 
by the Acceptance Test Procedure for the Low Power Random 
Access Spacecraft Memory. 


REFERENCE DOORMAT ION 

SPECIFICATIONS APPLICABLE 

s-seE-p-tf 

12-P13722D 


Low Power Random Access Spacecraft 
Memory . , 

Acceptance Test Procedure, Low 
Power Random Access Spacecraft 
Memory » 



TEST DATA 
Unit S/N 


Start Date of Tests ^h^/7S 
T.sted by • , 


ATP PARA. NO 
3.1 EQU 


EQUIVALENT TEST EQUIPMENT 

4)C WA 0-1 A 

Veil mtitir fhu 


PHYSICAL CHARACTERISTICS 


WEIGHT 

Weight of LP-RASM 


mOTOROLA INC. 

Covornmont Electronics Division 


8?oi E. McDowell hoao 
SCOTTSUALE, ARIZONA 85252 


fr 


Limit 


Pounds 6.5 pounds (aluminum) 
5.8 pounds (magnesium^ 


SIZE 

A 

CODE lOENT NO. 

94990 

DWG NO. 3 

12-P13721D 

ISCALE 

REVISION 

sheet 2 a 


















lof 


Date of Test 
Jested By x; 




CHASSIS ISOLATION 
Impedance 




Limit 

^ 9 megohms 


INPITT SIGNAL LOADING 

Current from INITIATE PULSE to Gnd //Wjm a / 
Current jfrom 2,4V to INITIATE PULSE l,^d jja. 

7.6.3 Current from MEM SEL 1 to Gnd l‘ ^^3 m a 
Current from 2.4V to MEM SEL 1 I, OH „& 


7.6.2 


7.6,4 Current from MEM SEL 2 to Gnd i, ^0 7 ma 

Current from 2,4V to MEM SEL 2 \tHl uSi 


^ 2 ma 
^20|ja ' 

^ 2 ma 
£ 20 a 

< 2 ma 
^20|ja 


Current from MEM SEL 3 to Gnd ^ 
Current from 2.4V to MEL SEL 3 


Current from MEM SEL 4 to Gnd _ 
Current from 2.4V to MEM SEL 4 


7, 6.6 Current from READ/WRITE to Gnd _ 
Current from 2.4V to READ/WRITE 


7.5.6 Current from ADDRESS 2 to Gnd 
Current from 2.4V to ADDRESS 2^ 


I. 


li O'Z. ^ a 

^ ma 

hSO pa 


*?/ P\ ma 

|ia 


^ 2 ma 
< 20|j a 

2 ma 
20 M a 


^ 2 ma 

^ 20|jia 

^ 2 ma 
tS20 wa 





MOTOROLA ING. 

Govornment Electronics Division 


8?oi F.. McDowell ROAD 
SCOTTSDALE, AHIi'ONA 85252 


sai a n lAAki %/\n a a Tiiur CADIIAT 


1191 

B 


CODE IDENT NO. 

94990 














I 


rM 




ji: I 








S/N 




Date of Test 


^ /;^ f/7^~ 


Current 

Current 


f: om ADDRESS 2 to Gnd 
from 2.4V to ADDRESS 2^ 


Current 

Current 


from ADDRESS 2^ to Gnd 
from 2.4V to ADDRESS 2^ 


Current 

Current 


from ADDRESS 2 to Gnd 
from 2.4V to ADDRESS 2" 


Current 

Current 


from ADDRESS 
from 2.4V to 


2^ to Gnd 
ADDRESS 2' 


/ 


IMOrOflOL/i iNG. 

Gcvornmenl electronics Division 


8?0l E. McDOWCLL ROAD 
SCOTTSDALE. ARIZONA 85252 




. Tested By 



Limits I; 

•"lli ma 

^ 2 ma 

J/xl7. 

20 n a. ' 

L ' 


i6 2 ma J , 

7. OC |*a 

20 aj a 

r n 

ma 

; , $ 2 ma 

7X0 ^2. 

£20 ^ a 

* '' 


1- 

Sb 2 ma 


^20^a 



i:j ''t 

3 


SIZE 

A 

CODE IDENT NO. 

94990 

DWG NO. 

12-P13721D 

ISCALE 

RCVIS 

ON SHEET 5 






li ^ 1 




...I 






; ■] 


3 

i ■ i. 


■: j 













Date of Test 

Teitod Dy . 


Current from DATA IN BIT 1 to Gnd 

«■ 

Current from 2.4V to DATA IN BIT 1 


167'^ 


Current from DATA IN BIT 2 to Gnd hC/p{ ma 

Current from 2.4V to DATA IN BIT 2 7,0^ /JVl 



Limits 

ma 

^ 2 ma 

/a 

^ 20yb>a 

ma 

' ^ 2 ma 


Current from DATA IN BIT 3 to Gnd ma 

Current from 2.4V to DATA IN BIT 3 C, i A/a 


Current from DATA IN BIT 4 to Gnd I, 037 ma 
Current from 2.4V to DATA IN BIT 4 9,0'^^ 


Cux*rent from DATA IN BIT 5 to Gnd 
Current from 2.4V to DATA IN BIT 5 


ma 

9 . va 


Current from DATA IN BIT 6 to Gnd 
Current from 2.4V to DATA IN BIT 6 


Current from DATA IN BIT 7 to Gnd // ^^7 ma 

Current from 2.4V to DATA IN BIT 7 a 


Current from DATA IN BIT 8 to Gnd 
Current from 2.4V to DATA IN BIT 8 


/« / ma 

"6 > (( y L»a 


Current from DATA IN BIT 9 to Gnd 
Current from 2.4V to DATA IN BIT 9 




MOTOROLA I NO. code ident no. owe no. 

Governmont Electronics Division 94990 


8201 1. McDOV/EU ROAO 
SCOTTSDALE, ARIZONA 85252 


REVISION 


^ 20/^ a 


^ 2 ma 
4|C20/^a 


^ 2 ma 
^20/Ja 


^ 2 pa 
^20yL»a 


< 2 ma 
<20/>a 


^ 2 ma 
20yC^a 

^ 2 ma 

:^20^a 

; ^ 2 ma 
^ 20iL>a 



12-P13721D 














J 




Date of Test Kk<^l7i 


Tested By, 


Current from DATA IN BIT 10 to Gnd 



Current from 2.4V to DATA IN BIT 10 




Current from DATA IN BIT 11 to Gnd 


Current from 2.4V to DATA IN BIT 11 


Current from DATA IN BIT 12 to Gnd 


'yj? ma 


Current from 2.4V to DATA IN BIT 12 


Current from DATA IN BIT 13 to Gnd // QyU ma 
Current from 2.4V to DATA IN BIT 14 ^ ^ ? i/a 


Current from DATA IN BIT 14 to Gnd 1(070 ma 


Current from 2.4V to DATA IN BIT 14 


Current from DATA IN BIT 15 to Gnd 


Current from 2.4V to DATA IN BIT 15 


Current from DATA IN BIT 16 to Gnd If 0^0 ma 
Current from 2.4V to DATA IN BIT 17 y i/a 


Current from DATA IN BIT 17 to Gnd 




Current from 2.4V to DATA IN BIT 17 


mOTOnOLA ING, 

Oovernmont Eloctronics Division 


SIZE I COOEIDENTNO.IDWGNO. 


94990 


Limits 


2 ma 


^ 2^8 


2 ma 


4* 2C^a 


2 ma 
^ 20>Ua 


^ 2 ma 


^ 20/-»a 


'A 2 mS 


^ 2Cy-»a 


^ 2 ma 


< 20/^8 


^ 2 ma 

^20^a 


^ 2 ma 


<4 20^ a 


12-P13721D 


8?cn E. f.'cDOWEU f<0AD 
SCOTTSDALE. ARIZONA 85252 


SCALE 


REVISION 


moasBEsaM 
















S/N • 


'0‘f- 


Date of Test 


Tested By 


Limit 


VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS 


READ COMPLETE voltage 


/;c> 


^ 100 mv 


DATA OUT BIT 0 voltage 
DATA OUT BIT 1 voltage 
DATA OUT BIT 2 voltage 
DATA OUT BIT 3 voltage 
DATA OUT BIT 4 voltage 
DATA OUT BIT 5 voltage 
DATA OUT BIT 6 voltage 


DATA OUT 
DATA OUT 


BIT 7 voltage 
BIT 8 voltage 


DATA OUT BIT 9 voltage _ 
DATA OUT BIT 10 voltage 
DATA OUT BIT 11 voltage 
DATA OUT BIT 12 voltage 
DATA OUT BIT 13 voltage 
DATA OUT BIT 14 voltage 
DATA OUT BIT 15 voltage 


20' 

gv 

IV 
0 

V 

O' 

go 

jj^ 

(4^0 


DATA OUT 
DATA OUT 


BIT 16 voltage 
BIT 17 voltage 


100 mv 
tS 100 mv 
tS 100 mv 
5 100 mv 
S 100 mv 
•£100 mv 
-5 100 mv 
100 mv 
jS 100 mv 
100 mv 
£ 100 ^mv 
5 100 mv 
S lOO mv- 
tS- 100 mv 
« 100 mv 
^ 100 mv 
rS^lOO mv 
100 mv 


r^OTQROLA I NO. 

Govornmont Electronics Division 


£201 E. MC 00 V.ELL ROAD 
SCOTTSDALE, ARIZONA 85252 


All « D nun CADIiAT / 


SIZE I CODEiDENTNO, OWG NO. 


94990 


12-P13721D 


SCALE 


REVISION 


SHEET . 9 


Jill 









I 




7.7 POWER CONSUMPTION (25 C) 

7,7.1 Memory +5V Voltage ^\Q0^ Volts 

Memory -6.1V voltage /, / Volts 
+5V Current IQij ma 

+5V Power 50 •5^0'^ mw 


7.7.2 Memory -6.1V Current ma 

Memory -6.1V Power mw 


7.7.3 Total Memory Idle Power 

7.7.5 ’Memory +5V Voltage ^,00 i Vo 


Memory +5V Voltage ^,00 f Volts 
Memory -6.1V Voltage / J QT Volts 
+5V Current ma 

+5V Power 3325^, CC’j mw 


7,7,6 Memory -6.1V Current ma 

Memory -6.1V Power mw 


Memory -6.1V Power /j 

7,7.7 Total Active Power 

7.8 READ COMPLETE TIMING 

7.8.5 Delay _ nc 

Duration ni 


Date of Test sh€/75^ 
Tested By 

Limits I 



170 mw max 


7000 mw max. 


500 ns max. 

250 ns min 
450 ns max. 




8201 E. MCDOWELL ROAD 
SCOTTSOALE, ARIZONA 85252 


SIZE 

A 

CODE lOENT HO. 

94990 

DWG NO. "j 

12-P13721D 

■'ll 

ISCALE 

REVISION 

SHEET 10 










I 


I 


I 

fi 

Kj 

i m 


7.8.'7 

ft 

7.8.8 


Date of Test 
Tq'stcd bv ^ 


READ COMPLETE/DATA OUTPUT TIMING 




DO-0 

• 

DO-1 

DO-2 

DO-3 

DO-4 

DO-5 

DO-6 

DO-7 

DO-8 

DO-9 

DO- 10 

DO-11 

DO- 12 

DO- 13 

DO- 14 

DO-15 

DO- 16 

DO-17 


^REJECT. 
/_REJECT_ 
^REJECT_ 
^REJECT_ 
^REJECT_ 
^REJECT_ 
^REJECT_ 
^REJECT, 
^REJECT. 
^^^EJECT_ 
^REJECT. 
/ REJECT 

REJECT. 

, REJECT 
/ REJECT 
^REJECT. 
^REJECT^ 
REJECT 


Ljmk 


REFER TO 
TEST PROG. 


till 




fiwronoLA INC. 

(joyornmonf Eloctronics Division 


i 8?0l h. f,!cD0V;i;LL ROAD 

‘ SCOTTSOAI.E. ARIZONA 85252 


p) 


SIZE 

A 

CODE lOENT NO. 

94990 

DWG NO. 

12-P13721D 

SCALE 

REVISION 

SHEET 11 











7.9.2 


7.9.4 


7,10 



Date of Tcst^ 
Tested By 


SYSTEM! FUNCTIONAL TEST 


Did an error occur? 


Ho y 


Address 


Bits 


Did an error occur? 


YOs Address 


Bits 


7.9.10 Did an error occur? 


Ho 


Address 


Bits 


7,9.13 Did an error occur? 


NO 


Address 


Bits 


RANDOM ACCESS CAPABILITY 


7.10.6 Did an error occur? 


No 


Address 


Bits 


7.10.7 Did an error occur? 


») NO X 


Address 


Bits 


MOTOROLA /NO. code ident no. dwg no. 

Govcrnmenf Electronics Division I A 94990 


8?0l t. McDOV/riL ROAD 
SCOTUDALi:, ARI7.UNA 8S2S2 


SCALE 


REVISION 


amm 


Limits 


12-P13721D 


SHEET 12 












i O 


7.11 


7.11.9 


S/N 


if£ 


b) No X 
Yob 

c> X 


Address 


Yes 


Address 


NON-VOLATILITY TEST 


7,11.7 Did an error occur? 
<1 


No 




Yes 


Address 


Bits 


MEMORY SELECT TEST 
Address Q Q 0 ^ (Octal) 
Address 0001 OOOdiOctKl) 


0010 OOPt) (Octal) 

0011 0QO'(> (Octal) 

0100 dodd (Octal) 


0101 f)O(P0 (Octal) 
Olio OODO (Octal) 


0111 flood (Octal) 

1000 0006 (Octal) 

1001 OobV (Octal) 
1010 O00'f> (Octal) 


Date of Test 4/7^ 
Tcted By ' 

• Limits 


Bits 

Bits 


0 errors 


0 errors 


0 errors 


0000 


0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 





m 


li 


ca 

f 


0 

li: 


1 


t \ 
. ! 

II J 


li . i 




m 
I ji 


SIZE 

A 

CODE IDENT NO. 

94990 

DWG NO. 

12-P13721D 

SCALE REVIS 

ON SHEET 13 


II 


MOTOROLA IMG. 

Governmont Electronics Division 


8?0l E. MCDOWELL ROAD 
SCOTTSDALE. ARIZONA 85252 


7.13 

% 


7.13,3 




Address 1011 OOOO (Octal) 

1100 OOOO (Octal) 

1101 OOOQ (Octal) 
1110 DOtfb (Octal) 


7.12.6 pid an error occur? 


Address 


Bits 


WORST CASE PATTERN TEST 


7.13.2 Did an error occur? 


No X 


Address 


Bits 


Did an error occur? 
No 


Address 


Bits 


MOTOROLA INO. 

Government Electronics Division 


8?0l E. McDOWEl-L ROAD 
SCOTTSDALE, ARIZONA 85252 


11 


Date of Test 




Tested By 


CODE IDENT NO. IDWG NO. 


94990 


Limits 


0000 


0000 


0000 


0000 


0 errors 


0 drrors 


0 errors 




12-P13721D 


SCALE 


REVISION 










7.13.4 a) Did an error occur? 

"o '/ 

Yos Address 


Date of Test 5^^^/ 7^ 
Tested By 

Limits *i 


0 errors 


b) Did an error occur? 

Yes Address Bit 


0 errors 




VIOTOROLA ING, code ident no. dv/g no. 

Government Electronics Division 94990 


f 8?0l C. McOOWELL ROAD 

. J 



* SCOTTSDALE. ARIZONA 85252 

qsesubhi 

REVISION 


12-P13721D 


SHEET 15 












/ 0 ^ 


DATE OF TEST S'/X9/7b' 
TESTED BY 


8 . 

8 . 2.1 

8 . 2.2 


8.2.3 


8.2.4 


8.2. S 


TEMPERATURE TEST 

TIM E 7*00 

* 

LOW TEMPERATURE 
THERMISTOR RESISTANCE 
150 MINUTE S 2l00 K ohms 

160 MINUTE S , 2 0 K OHMS % CHANGE. 

170 MINUTE S K OHMS % CHANGE. 

180 MINUTES K OHMS % CHANGE^ 

190 MINUTES K OHMS % CHANGE 

DID AN ERROR OCCUR? 

/ . ■ 

YES ADDRESS 

-6.1 V VOLTAGE VOLTS 

-6.1 V CURRENT /ViP ma 
-6.1 V PO^VER 0, (94 mw 

TOTAL MEMORY IDLE PO\VER 

-6.1 V VOLTAGE VOLTS 

-6.1 V CURRENT ma 

-6.1 V POWER I MJ/yf row 


LIMITS 


BITS _ 

+ 5 V 
+5 V 
+5 V 


^7 


0 ERRORS 


VOLTAGE VOLTS 

CURRENT \0,^i Kia 
POWER mw 


170 mw MAX 


+5 V VOLTAGE 
45 V CURRENT 


+5 V 


CURRENT 

POWER mw 


VOLTS 

ma 




TOTAL MEMORY OPERATING POWER mw 


7000 mw MAX 

y 


imronoLA ing. 

Government Electronics Division 


8201 EAST MCDOWELL ROAD 
SCOTTSDALE. ARIZONA 85257 











1 




I 


i 


i 


I 


8.2.6 DID AN EAROR OCCUR? 


ho^L 


ADDRESS 


8.2.8 WC a) DID AN ERROR OCCUR? 


NOX- 


ADDRESS 


WC b) DID AN ERROR OCCUR? 


NO y 

•VMM"**** 


ADDRESS 


WC c) DID AN ERROR OCCUR? 




ADDRESS 


WC d) DID AN ERROR OCCUR? 


"0 A_ 


ADDRESS 


8.2.11 WC a) DID AN ERROR OCCUR? 


NO J[_ 


ADDRESS 


fJiOTOnOLA IMG. 

Government Electronics Division 


11 


DATE OF TEST // ^ >/ 


TESTED DY 




COOEIDENT NO. DWG NO. 


94990 


LIMITS 


.0 ERRORS 


0 ERRORS 


0 ERRORS 


0 ERRORS 


O ERRORS 


O ERRORS 


V 


8?01 EAST MCDOWELL ROAD 
SCOTTSDALE, ARIZONA 85257 |SCALE 


12-P13721D 


REVISION 


SHEET 17 


mamm 








s;;. V. 


J. 


DATE 


OF TEST 


TESTED BY 




a.a.n (cont.) 


WC b) DID AN ERROR OCCUR? 




ADDRESS 


LIMITS 


O ERRORS 


WC c) DID AN ERROR OCCUR? 
Mn X 


ADDRESS 


0 ERROI^ 


WC d) DID AN ERROR OCCUR? 


JL. 


ADDRESS 


O ERRORS 


INTERMEDIATE TEMPERATURE TEST 


TIME iDflO 


8.3.2 


TIME 

imc 

llUk 

Ul££. 


THERMISTOR READING. DID ANY ERROR OCCUR? 


ml 

UU21 


3LK 





K opms 

K OHMS 
K OHMS 
K OFIMS 
K OHMS 
K OFIMS 
K OHMS 
K OHMS 
K OFIMS 
K OHMS 
K OHMS 
K OHMS 


NO y YES 
NO V YES 
NO V YES 
NO YES 

NO YES 

NO V YES 
NO y YES 


NO YES 

NO YES 


mOTOROLA mo. I SIZE y COUE mENTNO. jOWG N^^^^ 

Govorn/nent Electronics Division i 94990 


0 ERRORS 
O ERRORS 
O ERRORS ^1 
O ERRORS ;| 
O ERRORS J 
0 ERRORS 
O ERRORS f| 
0 ERRORS O 
O ERRORS 
O ERRORS 
O ERRORS I \ 
O ERRORS 


Government Electronics Division 

8201 EAST McOOWELL ROAD 
SCOTTSDALE, ARIZONA 85257 


12-P13721D 



REVISION 







m 


8.3.3 


TIME 


II :S^ 


DATE OF TEST 
TESTED BY 




LIMITS 




50 MINUTES — 

60 MINUTES 

70 MINUTES 
80 MINUTES Kf:i 


K OHMS 

K OHMS % CHANGE 
K OHMS % CHANGE 

« 

K OHMS % CHANGE 


90 MINUTES f, (7 I K OHMS % CHANGE 


OC?Z 


8.4.1 -6.1 V VOLTAGE ^.^5 VOLTS +5 V VOLTAGE VOLTS 

-6.1 V CURRENT 7/ «a. ~ +5 V CURRENT j'JL.P nA 

-6.1 V POWER 4S 'Aljl3 mw +5 V POWER 

TO'fAL MEMORY IDLE POWER 1 0jJS33 mw 


170 mw MAX 


8.4.2 


DID AN ERROR OCCUR? 


NO X 


ADDRESS 


O ERRORS 


8.4.3 


8.4.4 


-6.1 V VOLTAGE VOLTS +5 V VOLTAGE VOLTS 

-6.1 V CURRENT ma +5 V VOLTAGE Q ma 

-6.1 V POWER T TfM mw H4o +5 V POWER 

TOTAL MEMORY OPERATING POWER TSl^O’^yi^ mw ^TOOO mW MAX 


WC a) DID AN ERROR OCCUR? 


NO JL. 


ADDRESS 


O 


ViOrOROLA ll\IO. 

Government Electronics Division 


I BIO 1 EAST McnOWELL ROAD 

SCOnSDALE, ARIZONA 85257 


■ 


ERRORS 


CODE I DENT NO. DWG NO. 


94990 


i2-P13721D 


REVISION 






,1 


DATE OF TEST 5/^777^ 


TESTED BY 


8,4.4 (Cont.) 

WC b> DID AN ERROR OCCUR? 


NO JL- 


ADDRESS 


LIMITS 


0 ERRORS 


8.4.6 


WG c) DID AN ERROR OCCUR? 


NO JL. 


ADDRESS 


WC d) DID AN ERROR OCCUR ? 


X- 


ADDRESS 


WC a) DID AN ERROR OCCUR? 


NO -X- 
YES 


ADDRESS 


WC b) DID AN ERROR OCCUR? 

NO .X- 

YES ADDRESS 

WC c) DID AN ERROR OCCUR? 


NO -iL- 
YES 


ADDRESS 


WC d) DID AN ERROR OCCUR? 


NO 

YES 


ADDRESS 


0 ERRORS 


O ERRORS 


O ERRORS 


O ERRORS 


0 ERRORS 


O ERRORS I 


8.4.7 


DID AN ERROR OCCUR? 


ADDRESS 


mOTOROLA I MO. 

Government Electronics Division 


■ 


CODE IDENTNO. DWG NO. 


94990 


0 ERRORS 



12-P13721D 


8?01 CAST MCDOWELL ROAD 
SCOTTSDALE, ARIZONA 85257 (SCALE 


REVISION 
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if 


H 


lid 


I. 


Hm 


ff *• 

• 8.8 


aL 


I : 

n ^ 

iWii 


9.2.1 


iy 


wjt- 


9.2.2 


l.:i 


10 . 




S/ N 


Date of Test L^'i *7^ 
Tested by > 


Limits 


VACUUM TEST 

Did Any Bit Ei'rors Occur? 
Ho 


Yos 


Address 


Bits 


0 Errors 


Fast Decompression 
Date 


Tested by ^ ^ 



mki 


Did Any Bit Errors Occur? 
No 


: / 


Yes 


Address 


Bits 


0 Errors 


liar d Vacuum 
Date L* 


Tested h y 

Did Any Bit Errors Occur? 

N o 

Address 


Yes 


Bits 


0 Errors 


VIBRATION TEST 


Date L • • )>; 


Tested by 


ii 


SINE SWEEP 

Axis X - Did Any Bit Errors Occur? 


No A. 


Yes 


Freq 


Address 


Bits 0 Errors 




, 3«1^ 






♦•V 




m 



,6«‘" 


SIZE 

A 

CODE IDENT NO. 

94990 

DV/G NO. 

12-P13721D 

4 


REVIS 

ON SHEET 21 


I I 


mWTOROLA ING. 

^Govornmont Electronics Division 


8/01 E. McOOWELL ROAD 
SCOTTSDALE. ARIZONA 85252 


.A.u.4.A.iaiiu.iAitA^l. U nwa FOOiAT 











1 


1 


8/N jjy 


Axis Y - Did Any Bit Error Occur? 


Date of Test 'P^ 

Tested by^ .£ A. 


Mmlts ^ Ij 


Froq 


Address 


Bits 


0 Errors 


fkVNjAxls Z - Did Any Bit Errors Occur? 


No 


Freq 


Address 


Bits 


0 Errors 


RANDOM VIBRATION 

Axis X - Did Any Bit Errors Occur? 


No <- 


Freq 


Address 


Bits 


0 Errors 


Axis Y “ Did Any Bit Errors Occur? 


No L.- 


Freq 


Address 


Bits 


Axis Z - Did Any Bit Errors Occur? 


No <- 


Freq 


Address 


Bits 


SHOCK TEST 
Date jro. '7^ 


Tested By 


6 MILLISEGOND DURATION SHOCK 
Y Direction - Did Any Bit Errors Occur? 


NO 


Address 


MOTOROLA /NO. 

Govtirnmont Electronics Division 


8?01 r. McOOWFAL ROAD 
SCOllSDALC.ARIZOfiA 85252 


iift nwa ciiWiAT 


■ 


SCALE 


Bits 


CODEIDENTNO.IDWGNO. 


94990 


0 Errors 





WAV 3 

0 Errors 


12-PI3721D 


REVISION 


SHEET 22 













.1. 


7.4 


7.5 

7.6.2 

7.6.3 


7.6.4 


7.5.5 


7.5.6 


S/N 


Date of Test C> J (9 / 
Tested By 


CHASSIS ISOMTION 
Impedance 




INPITT SIGNAL LOADING 


Current from 
Current from 


ADDRESS 2° to Gnd * 


ma 


2.4V to ADDRESS 2 ° 3V jA 


mQTO:iQLf\ IPJG. 

Government electronics Division 


8?0I K. VcnOWCLU ROAD 
SCOTTSOALC, AlUi'OflA 8WW 


Limit 


9 megohms 


SIZE 

CODE IDENT HO. 

OV/GNO* ■ 

A 

94990 

12-P1372.1D 


i 

I! 


Current 

from 

INITIATE PULSE to 

Gnd 

_iaa 

^ 2 ma ' 

T 

Current.from 

2.4V to 

INITIATE PULSE /JJ. 

-r 

^20|ja 

•J 

,1 

Current 

from 

MEM SEL 

1 to Gnd _ 

/■38 

^na 

■ ■ 'C 

^ 2 ma 


Current 

fi'om 

2.4V to 

MEM SEL 1 



5 ' i ' 

^ 20 jv a 

• f'T'* 






T 


Current 

from 

MEM SEL 

2 to Gnd , 

111 

_nia 

< 2 ma 


Current 

from 

2.4V to 

MEM SEL 2 

J-3 9 


rf 20|ja 

P 

Current 

from 

MEM SEL 

3 to Gnd 

A. 38 

__ma 

^ 2 i&a 

■ -il 

Current 

from 

2.4V to 

MEL SEL 3, 

1 3V 



ir n- 

ii 






/ 


Current 

from 

MEM SEL 

4 to Gnd _ 

A. 3 8 

__ma 

2 ma 

■ n 

Current 

from 

2.4V to 

ME.M SEL 4 



2£20ua 

|l 

Current 

fx'om 

READ/WRITE to Gnd 

1 002 

1 

_ma 

^ 1 

^ 2 ma 

Current 

from 

2.4V to 

READ/VRITE T 26 

^Ja 

^20^ a 

■ If 


SCALt 


IliF.VlSlON 



SHEET 24 





.,1 


1 


i 


1 


1 


Date of Test 


Tested Dy 


Current from ADDUESS 2 to Gnd 

c 

Current from 2.4V to ADDRESS 2' 


Current from ADDRESS 2 to Gnd 

C 

Current from 2.4V to ADDRESS 2' 


^ J U * 


Limits 
^ 2 ma 

^ 20/J& 

^ 2 ma 

^ 2(^a 


Current from ADDRESS 2 to Gnd 


9 ^ nia 


Current from 2,4V to ADDRESS 2 C 3 jfJ^ 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2 /J0_jjtk 


2 ma 
20/^a 

^ 2 ma 
^ 20//a 


Current from ADDRESS 2 to Gnd 


Z, ma 


Current from 2.4V to ADDRESS 2^ A O 7 ua 


Current from ADDRESS 
Current from 2,4V to 


2 • to Gnd , ^ 7 ma 
ADDRESS 2^^ / 2.7 U A 


^ 2 ma 
^ 20^a 

^ 2 ma 

St 20/,/a 


Current from ADDRESS 


2 to Gnd , ^7 ma 
. ^11 y . — 


C\irrent from 2.4V to ADDRESS 2 


Current from DATA IN BIT 0 to Gnd _LM. ma 
Curront from 2,4V to DATA in BIT 0 *ATrfey u*a 

. 7.20 : 


2 ma 
^ 20 /ja. 

^^ 2 ma 

^ 20 jlj9. 


4*r ' 


T/JOronOLA IPJG. 

Govornmont t'/cciron/cs Division ^ 

— wi— iiii ■ I I 1^.— 

8?ai f. McDQ^VCU ROAD 
. tfnmnALE AKI/ONA 85252 _ 


SIZE I CODK IDENT NO. DV.G NO. 


94990 


12-P13721D 


'{REVISION 


SlIEET 26 











Date of Test 


Tested By 


Current from DATA IN BIT 1 to Gnd (o wa 

Current from 2.4V to DATA IN BIT 1 7. J ^ >t»n 


Current from DATA IN BIT 2 to Gnd /. O (a n»a 

Current from 2.4V to DATA IN BIT 2 L/Tl/ja. 


Current fx’om DATA IN BIT 3 to Gnd 


ma . 


Current from 2.4Y to DATA IN BIT 3 9. 2 2, 


Current from DATA IN BIT 4 to Gnd 


Current from 2.4V to DATA IN BIT 4 


Current from DATA IN BIT 5 to Gnd 


current from 2.4V to DATA IN BIT 5 


Current from DATA IN BIT 6 to Gnd I, 0(o ma 

Curi'ont from 2.4V to DATA IN BIT 6 '7.S ^ jjb. 


Current from DATA IN BIT 7 to Gnd 


09 ma 


Current from 2.4V to DATA IN BIT 7 


Current from DATA IN BIT 8 to Gnd /. 03 ma 

Current from 2.4V to DATA IN BIT 8 7. 73 /J& 


Current from DATA IN BIT 9 to Gnd .97 ma 

Current from 2.4V to DATA IN BIT 9 9.09 a 


fGovernment t-lcctronics Division ^ 


CODE I DENT NO. DWG NO. 


94990 



Limits 


** 


^ 20/Uti 


2 ma 
^ 20/-»a 


2 ma 


< 20/^a 


^ • 2 ma 


^20/- 


4^ 2 ma 


20/J I 

■ 


^ 2 ma 




^ . 2 ma 


j^20/^*s 


^ 2 ma 




^ 2 ma 


20/ Jsi 


12-P13721D 


onuiCiOM. 


u 








/ov 


Date of Tost 6 
Tested 


VKRIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS 


Limit 


.6.3 


READ COMPLETE voltage 


100 mv 


DATA OUT BIT 0 voltage 


DATA OUT BIT 
DATA OUT BIT 


1 voltage 

2 voltage 


DATA OUT BIT 3 voltage 
DATA OUT BIT 4 voltage 
DATA OUT BIT 5 voltage 
DATA OUT BIT 6 voltage 


DATA OUT BIT 
DATA OUT BIT 


7 voltage 

8 voltage 


DATA OUT BIT 9 voltage _ 
DATA OUT BIT 10 voltage 
DATA OUT BIT 11 voltage 
DATA OUT BIT 12 voltage 
DATA OUT BIT 13 voltage 
DATA OUT BIT 14 voltage 
DATA OUT BIT 15 voltage 
DATA OUT BIT 16 voltage 
DATA OUT BIT 17 voltage 


^0 

VO 

30 

Z6T 


IS; 100 mv 
tS 100 mv 
100 mv 
S 100 mv 
^100 mv 
•£100 mv 
£ 100 mv 
« 100 mv; 

100 mv 

♦ 

25 TOO mv 
« 100 mv 
S: 100 mv 
<100 mv- 
rMOO mv 
100 mv 
!< ipo mv 
It 100 mv 
•*: koo mv 


liJG. 

' Government Electronics Division 


8?0l r.. Mc00a.i L ROAD 
SCOTliOALf.. AKim'JA 8M52 



F 


RFVISinN 


12“?13721D 


Sh'EET .29 











7.7 

7.7,1 


7.7,3 

7.7.5 


7.7.6 


POWER CONSUMPTION (25 C) 


Memory +5V Voltage S 006 Volts 
Memory -6.1V voltage •^6- 0 / 6 Volts 
+5V Current Jq, j ma 

+5V Power ’5b, C mw 


7,7.2 Memory -6.1V Current 3. I ma 
Memory -6,1V Power |g,’*) mw 


Total Memory Idle Power . 3 ipw 


Memory +5V Voltage ^ 
Memory -6.1V Voltage 
+5V Current 

*■ 

+5V Power ' 


Volts 
■6. /09 Volts 


m a ^ 


Memory -6.1V Current 2ZO ma 

Memory -6.1V Power o raw 


7,7.7 Total Active Power 

7.8 READ COMPLETE TIMING 


7.8.5 Delay 3?o 
Duration 


/^vOFc;?ci/i me. 

SIZE 

CODE IDEIIT NO. 

CovornmetU t'/cclron/cs Division 

A 

94990 

8?01 1* MCU0KF.LLR0A0 






Date of Test 
Tested By^^ 


Limits 


HP ^ 


170 mw max 



7000 mw max . 


500 ns max. 


250 ns min ||| 
450 ns max. 




<ffATtcn/.i |; Aiti/ntiA ttS2S2 




12-P13721D 


SHFFT 30 












Date of Test 
l^estcd by ^ 


7.8.7 
& 

7 . 8.8 


READ COMPLETE/DATA OUTPUT TIMING 


LIMITS 


DO-0 

DO-1 

DO-2 

DO-3 

IX>-4 

DO-5 

DO-6 

DO-7 

DO-8 

DO-9 

DO-10 

DO-11 

DO- 12 

DO- 13 

DO- 14 

DO-15 

DO- 16 

DO-17 


REJECT 

REJECT 

^REJECT. 

^ R EJECT 
^ REJECT 
R EJECT 
R EJECT 
REJECT 
^ R EJECT 
^ REJECT 
^ REJECT 
R EJECT 
^ R EJECT 
^ REJECT 
_REJECT_ 
R EJECT 
REJECT 
R EJECT 


REFER TO 
TEST PROC. 


MOTOROLA !NO. 

Government Electronics Division ^ 

8?0I E. t.1cD0V;CLL ROAD 
SCOTISOALE. ARIZONA 8S2S2 


SIZE I CODEIDENTNO. DWGNO. 


94990 


12-P13721D 
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7.B 


pato of Tost 
Tostod 


SYSTEM FfNCTIONAL TEST 


fe/ 7 


Limits 


7.0.2 Did an error occur? 

No V 

Yes Address Bits 


0 errors 


7.9*4 Did an error occur? 

Ho _X_ 

Yes Address Bits 


0 err<»rs 


7,9.10 Did an error occur? 




Address 


Bits 


.0 errors 


7.9.16 Did an error occur? 


Mo 


Address 


Bits 


0 errors 


7.10 



RANDOM ACCESS CAPABILITY 


7.10*6 Did an error occur? 


•No '% : 


Address 


7*10*7 Did an error occur? 


.) NoJ(_ 


Address 


Bits 


Bits 


0 errors 


morcnou\ mu. 

Govornmont ricctronics Division A 


COOEIOENTNO.IDWGNO. 

94990 


RiiMiSION 


12-P13721D 


stiEfiT aa 










I . 

I 


7.11 


1 

» li 


7,12 


b) No 


) No Y 


Address 


Address 


NON-VOLATILITY TEST 


Did an error occur? 


7.11.9 No X 


Address 


ME?aORY SELECT TEST 


Bits 


7.12.3 Address ppoo (Octal) 

7.12.4 Address 0001 qooO (Octal) 

0010 (Octal) 

0011 QoO<^ (Octal) 

0100 (Octal) 

0101 QOOO (Octal) 

(Octal) 
0111 QO^O (Octal) 
1000 (Octal) 

OOOt> (Octal) 
1010 ooqO (Octal) 


Date of Test 
Tested 


Bits 


Bits 


Limits 


0 errors 


0 errors' 


QOOb 

0000 

*0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 


mo. 

jovernmenf Electronics Division f!^ 

8?01 t. McnOWFlL ROAD 

SCOITSliAtr;. Aftl/ONA 8M52 SCA 


SIZE I CODEIDtNTNO.lDWGNO. 


94990 


12- P13721D 


REVISION 


J 


Addross 1011 (Octal) 

1100 6qO<^ (Octal) 

1101 Qoo^ (Octal) 

1110 (Octal) 


7.12.6 Did an error occur? 
NO y 

Yos Address 


7.13 


Bits 


WORST CASE PATTERN TEST 


7.13.2 Did an error occur? 

wo y 

Yes Address 

7.13.3 . Did an error occur? 

wo y 

Yes Address 


Bits 


Dato of Tost 
Tested Bv., 1 ^ 


Bits 


Limits 

0000 

oooo 

0000 

0000 


0 erroi^s 


0 errors 


0 errors 



nmronoLA /pjg. 

Government £locfron/cs Division 

SIZE 

A 

CODE lOEin ilO. 

94990 

DWG NO. 

12-P13721D 

• 0 ! 

8?0l E. McOOWEU ROAD 
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?.1QTOnOLA mo. cooEioE.nKo.|oi«GHO. 

Governr , jnl Eloctronics Division I A 94990 


12-P13721D 


8701 E. MCDOWELL ROAO 
SCOf TSDALE. A«l/0;tA 852!»2 
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ppnirrr 4601-400 umit P-W. Memory cm nh 104 

— AXIS SAMPLE (LOOP) TIME iS SECONDS 

FILTER B.W. 1.-5.HZ SCAN RATE AVG. T;:i£ l\.Q_SE00NDS 

2.1P.HZ SCAN RATF 2.2L&.HZ A/G. TiML ZlO^sr.COiiOS 


MliBnUfBB ggjfgSiEES SBM^SM 



r-V;T 

-4-t T’T' 






a a a aaTaafOO 


a 4 a • 7 a a i|^ 

Frequency (Hz) 


Sf 


#REC®HG PAGE BLANK NOT FILMED 






LUliAVllMMlC 









pnnirr.T AOOI^^OO hmit P-W Memory N0.221 

1 AXIS SAMPLE (LOOP) TIME 15 SECONDS 

FILTER B.W. l.^HZ SCAN RATE AVG. TIME 1.1.Q.5ECONDS 

2.^HZ SCAN RATE 2/^SnZ AVG. TIME 2.1P SECONDS 

3.20hZ SC*N RATE 3»5-.HZ A.G. 3. KlsCCO.'iDS 






ikrfct 


ITT ^ ? irTkr*s — < 


roiOtvn-DATE--J.PLJ.uae^a7.6--;i 
; A' IA’vVi:ru3-»;-.5. .J.UUC, . 1 . 97 5 ■■ -j /i i 

ATinn •'roliLRAN'i " 


flflllltlllMI 




nttHflfi 
“ (Mfli 


■ JTT ^ ll ^l f 


..J 


m-\ 






i:.'i 
i; I 

Ii,!ll||: 


illHii 


r::;:l !• r 4 




U r . - i . n . T h . , r » li 


a s A % • y m • %f. 

Frequency (jlz) 






Power 


















fAi**.** ff ir .f t'tif: 1 rot K cr 


pnniFrr 4601-400 umit P-W. Memory Mn 104 

_2[!lL— AXIS SAMPLE (LOOP) TIME 12 SECONDS 

FILTER B.W. l.rl-HZ SCAN RATE >.l-2-^IZ AVG. T.ME iLQ- SECONDS 
2.12. HZ SCAN RATE 3>i5.H2 AVG. TIM- 2l0«sr.C0N0S 


ssar"" 

itiilii! 
SHill 
iSMIl 

Hair 

m 



r 


2.1:20-40’^ 

2,L40-100 


■&I1! 


ispfi(U&i|iiiiiiH:iMruunuisn uAUiimi; m 


•»l!l 


iimSIl 


tmumi)ttfi!iBHe»iininnP)i|[ 


l-izuh-ziil:: 


UllM 


tifianii 

MtBMI 

aisfi 










• • T • • 100 


jjgSSg B g^ES BS 







S BSPSSSSI 


Ei 


mi 



immwimmmiu: 






a A • • 7 

Frequency (Hz) 










rJOiimbUTSi 


^ AXIS SAMPLE (LOOP) timp 10 

FILTER B.W. l.JlHZ SCAN RATE 1.-120: AVG. TIME llIl-SECONOS 

2.1HHZ SC*;j TATE 2.-23IZ AVG. T»MI 2.10.SECOMD3 

3.20.MZ .SO‘'N RATE 3.-5 HZ AVG. Vlr*.:; 3lQ-SrC.>KDS 


isii 



lenwi 



liunnt i 1 1 1 imu(« uif ytt ifft iM. «u«. u-;. t . I 
lU WB tmilPRi!; mu 


jnuir 

IKMi 


! l?fflKTErrmSMr(f“'fF‘l 






Ri 


I^BlEsssssi 







I ” 

a • 4 a«7aa« oo 

a a 4 %• y m m % ^ 

Frequency (Hz) 

0 

a • A m • y m 9 

1 

1 > 

%aiGl^AL ' PAGE ® 

^ POOR QUALrm * 

• 

• 

1 


• 












































DROP HEIGHT J 1 i . 
PROGRAMMER PRESSURE.^ 
TYPE OP WAVESHAPE 
BANDPASS FILTER *>/ 

REMARKS 


PAD AND PLATE CONPtQUnATION 


LOWER. Hz 

















































ATTACHMENT IV 

ACCEPTANCE TEST DATA SHEET 
LOW POWER RANDOM ACCESS 
SPACECRAFT MEMORY 
PART NO. 12-P13721D 
SERIAL NUMBER 105 
(35 PAGES) 




»,APPHCATION 


SXT ASStMBLY | USED ON 


1 


ASTERISK INDICATES DATA 
WHICH ISNQNMANOATORY 
'FOR INFORMATION ONLY. 






REVISIONS 


•DESCRIPTION 


Initial Release 


Incorporated changes prior 




Change -6.9V to -6.1V 


Change GOOOmw to TOOOmw* 
pages 10, 17, 19, 30.- 
Change weight from 6.0 
6.5 pounds, page 2. 

Add weight 5.8 pounds for 
magnesium chassis MCO S7835. 


Revised per MCO 


DATE I APPROVED 




6-18-73 










REV 


SHEET 


iKJR ASSOCIATED LISTS SEE 


INTERPRET DRAWING IN ACCORDANCE WITH ST A?, 'DARDS PRESCRIBED BY 






v/ise SPECIFIED OR BY u Tw^^ 
ALL DIMENSIONS ARE IN 
INCHES AND END USE. FOR CHK BY 
TOLERANCES SEE tIOTE 


Wj! 


S5-2057 


APPROVED 


MOTOROLA I NO. 

Governfflenl Electronics Division / SCOTTSDALE, ARIZONA 85252 


ACCEPTANCE TEST DATA SHEET, 

LOW mVER RANDOM ACCESS SPACE- 
CRAFT MEMORY. PART NO. 01-P137d].D 


SIZE CODE IDENT NO. DWG. NO. ' 

A 94990 12-P13721D 


SHEET 1 OF 3 


SCALE 


























u 



2 , 

2.1 


■Bgogg • • 

■ i 

This test data sheet is to be used to record data as required 
by the Acceptance Test Procedure for the Low Power Random 
Aooess Spacecraft Memory. 

* 

REFERENCE INFORMATION 


SPECIFICATIONS APPLICABLE 

% 

8-562-;P-24 

12-P13722D 


3. 


TEST DATA 
Unit S/N_ 


Hl 


Low Power Random Access Spacecraft . i 
Memory y 

Acceptance TAst Procedure, Low 
Power Random Access Spacecraft 
Memory 


Start Date of Tests 

Tested by • . 


ATP PARA. NO 
3.1 


BQUIVAI^NT TEST EQUIPMENT • 

>»«8WTWiex«j\. 6 I Z-o A 

Oouiare^ v\T fiTxA^c- , , • ^ 


4, 

6.1 


f 


PHySICAL CHARACTERISTICS 
VBIGIir 

* 

weight of LP-RASM - S.S'9'4‘ 


/ . « 
Limit 


i i 






11 


□ 


P 

I 


'm 


Pounds 6.5 pounds (aluminum) 
5.8 pounds (magnesium) 


m 


MOTOROLA INC. 

Government Electronics Division 


6201 E. McDowell road 
SCOTTSDALE, ARIZONA 85252 


m 

CODE lOENT NO. 

94990 

SCALE 1 

REVISi 


DWG NO. 


12-P13721D 




ON 














I 


CHASSIS ISOLATION 
Inpe'.'ance 


Date of Test 


To»^o<* By, 





Limit 

> 9 negohas 


INPUT SIGNAL LOADING 


7«5»3 Current from INITIATE PULSE to Gnd /^9 m a 
Current :;from 2.4V to INITIATE PULSE 


7. 5. 3 Current from MEM SEL 1 to Gnd _ 
Current from 2.4V to MEM SEL 1 


7.S.4 Current from MEM SEL 2 to Gnd 


Current from 2.4V to MEM SEL 2 » 


'JOS’ 



1 10 



2 ma 
^ 20|Ja 


2 ma 


£ 20|.>a. 

< 2 ma 
^ 20ua 


7.B.5 


Current from MEM SEL 3 to Gnd /■ /U7 
Current from 2.4V to MEL SEL 3. . 8 c2 

Current from MEM SEL 4 to Gnd I.IOS- 
Current from 2.4V to MEM SEL 4 

Current from READ/WRITE to Gnd 
Current from 2.4V to READ/WRITE f 


2 ma 
♦ 

< 20 jj a 

^ 2 ma 
fi 20pa 


^ 2 ma 
«20^a 


7. 0.6 Current from ADDRESS 2 to Gnd e 


Current from 2.4V to ADDRESS 2 


2 ma 


MOTOROLA INC. code ioent no. dwg 
G overnment Electronics Division I A I 94990 



94990 


820U,McD0WEUKOAD 
SCOTTSDALE, AKIZONA 6S2S2 


AVJ.B.l«H<lllAe.3/M QttC efiMlAT 


SCALE 









W77 


i 


Date ot Test 


, Tested By, 



Current from ADDRESS 2 to Gnd 




Current from 2.4V to ADDRESS 2 * ■5^*33 j mA 


Current from ADDRESS 2^ to Gnd / ^Ol'l ma 


Current from 2.4V to ADDRESS 2* 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2 



Current from ADDRESS 2 to Gnd ^ 

ft. A .... .1A.M.AAA a4 


Current from 2.4V to ADDRESS 2 



OTOROLA INC. 

Oov 9 rnmcnt Electronics Division ^ 


SIZE CODEIOENTNO.iDWGNO. 


94990 


8201 E. MCDOWELL ROAD 
SCOTTSDALE. ARIZONA 85252 


SCALE 


REVISION 


AU.U.tRAU tlMA 1 fR ntil^ rAaAAAV 




ilmits 


^ 2 ma 


^ 20^a 


S 2 ma 


20 u a 


/ £ 2 ma 


S 20^ a 


£ 2 ma 


£ 20 |*a 


12-P13721D 


SHEET 











1 


1 


8/N 


lO^ 



Current from ADDRESS 2 to Gnd 


.2^ 


.6 


.5 ir 


Current 

Current 

Current 

Current 

I 

Current 

Current 

Current 

Current 

Current 

Current 

Current 

Current 


from ADDRESS 
from 2.4V to 

from ADDRESS 
from 2.4V to 

from ADDRESS 
from 2.4V to 

from ADDRESS 
from 2 . 4V to 


2 to Gnd 
ADDRESS 2* 

2® " “ " 
ADDRESS 2 

,9 

I 

ADDRESS 
JIO . 


1 . 66 ^' 


2'' to Gnd / q/6 
9 / /• -7 


.10 


from ADDRESS 2 to 
ffom 2.4V to ADDRESS 2 


11 




from DATA IM 
from 2.4V to 


BIT 0 to Gnd 
DATA IH BIT 0 1 V A 


MOTOROLA INO. 

Government Electronics Division 


B 20 t E. McDowell road 
SCOTTSOAtE. ARIZONA 852S2 


SIZE I CODE IDENT NO. 

A ! 94990 


DWG NO. 


Date of Tout 

Tested By 


f « 

Limits ^ 

^ ma ‘ 

^ 2 ma 


± 2t/JK 

[_ ma 

^ 2 ma 


2<^a ' 


__ ma 

f m 

i : 

^ 2 ma 


^20/CAa 

^ ma 

■ ^ 2 ma 


^ 20//a 

^ ma 

^ *2 na 

_^a 

£ 20^a 

_ ma 

JL 2 ma 


^20/./ a 

^ ma 

2 ma 


J!^20yLra 


2 ma 

^ 2(^/a 


12-P13721D 




ON 


T^ET 6 







A- 






8/N 




Current from DATA 
Current from 2.4V 


Current from DATA 
Current from 2.4V 


Current from DATA 
Current from 2.4V 


IN BIT 3 to Gnd 


Current from DATA 
Current from 2.4V 


Current from DATA 
Current from 2.4V 


IN 


Current from DATA 


Current from 2.4V 


Current from DATA 
Current from 2.4V 


Current from DATA 
Current from 2.4V 


Current from DATA 
Current from 2.4V 


IN 


Date of Tost 
TMtad 

( 

Limit 8 

/»Q37 im 

^ 2 ma 

. fit. 

^20/C4i 

j . OS^ ma 

^ 2 ma 

* 

^20/^ a. 

) > 0(^lFj ma 

* '* - 

^ 2 ma 


4^ 20/^a ' 

• 

hOll ma 

^ 2 ma 

i 7' 1^0 />a 

4^20^a 

* i 

i 

/■O^S ma 

, 1 ^ 2 ma 

i 7^//. 

. ^20yUa 

/ . O / 6 »a 

2 ma 


^20/>‘a 

n.9J(9> n*t 

^ 2 ma 

r JT.SJ y a 


Q 996 ma 

tSs. 2 ma 

i 

^20^% 

0 .9 7D »a 

2 ma 

J (6 . J a 

< 20jU!a 


SlZr 

A 

CODE IDENT NO. 

94990 

DWGNO, 

12-P13721D @ 

SCALE REVIS 

^ ^ SHEET 




mOTOfJOLA /NO. 

Govirnment Electronics Division 




8201 E. McDowell road 

SCOTTSDALE, ARIZONA 85282 


a 








: J 


► 


t'i 

ii') 

!■ -1 




• • 


a/H I 




w \ 




Dato of. Tost 
Tested By 



Llnits 


Current 

from 

DATA 

Current 

from 

2.4V 

Current 

from 

DATA 

Current 

from 

2.4V 

Current 

from 

DATA 

Current 

from 

2.4V 

Current 

from 

DATA 

Current 

from 

2.4V 

Current 

from 

DATA 

f 

‘ Current 

from 

2.4V 

Current 

from 

DATA 

Current 

from 

2.4V 

Current 

from 

DATA 

Current 

from 

2.4V 

Current 

from 

DATA 

Current 

from 

2.4V 


IN BIT 10 to Gnd O# 9 7/ ma 

^ 2 ma 

to DATA IN BIT 10 (n»OI j//a 


IN BIT 11 to Gnd ^0 ma 

• . ^ 2 ma 

to DATA IN BIT 11 

^ 20^0, 

IN BIT 12 to Gnd ma 

2 ma 

to DATA IN BIT 12 ■ 

^20>t/a 

IN BIT 13 to Gnd 0-^9 1 oa 

\ ^ 

^ 2 ma 

to DATA IN BIT 14 ^6^ ^a 

■ i 20/Ua 

IN BIT 14 to Gnd tna 

, ^ 2 ma 

to DATA IN BIT 14 c5l:^6 yl/ a 

^2Qyu/a 

IN BIT 15 to Gnd Of&/ ma 

♦ 

^ 2 ma 

to DATA IN BIT 15 /7 

jfe20^Va 

IN BIT 16 to Gndr)>&y¥ ma 

• ^ 2 ma 

to DATA IN BIT 17 jA/a 

Stf20^% 

IN BIT 17 to Gnd O-S'T? ma 

^ 2 ma 

to DATA IN BIT 17 V/'77y»/a 



i; 

^ I 

t 

1 

i 

:i 


1 






::.ii 

‘11 


^ s 
K ? 


MOTOROLA INC. 

Government Electronics Division 

SIZE 

A 

CODE IDENT NO. 

94990 

DWG NO. '1 

12-P13721D © 

8KlU. MCDOWELL ROAO 
SCOTTSDALE. ARIZONA 85252 

SCALE 

REVISI 

ON SHEET 8 








"" ■ -5 ' 


i 






7.6 


11^ 


8/N ff 



VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS 


READ COMPLETE voltage ^5l0•0 

mv 

^ 100 mv 

DATA OUT BIT 0 voltage _ 

'/o.o' 

mv 

100 mv 

DATA OUT BIT 1 voltage /O- O 

mv 

'•s 100 mv 

DATA OUT BIT 2 voltage _ 

5.0 

mv 

. 100 mv 

DATA OUT BIT 3 voltage _ 

/O'O 

mv 

5 100 mv 

DATA OUT BIT 4 voltage 



mv 

* IS 100 mv 

DATA OUT BIT 5 voltage _ 

0.0 

mv 

is 100 mv 

DATA OUT BIT. 6 voltage ^ 

O'O 

mv 

' 100 mv 

DATA OUT BIT 7 voltage 

O.n 

mv 

tS lOO mv 

DATA OUT BIT 8 voltage 

/O-Q ' 

mv 

fS 100 mv. 

DATA OUT BIT 9 voltage 

dOO 

mv 

■S 100 mv 

DATA OUT BIT 10 voltage 

/5.0 

mv 

£ 100 *mv 

DATA OUT BIT 11 voltage 

ao.0 

mv 

S 100 mv 

DATA OUT BIT 12 voltage 

olD-O _ 

mv 

S 100 mv- 

DATA OUT BIT 13 voltage 

dO-O 

mv . V 

S 100 mv 

DATA OUT BIT 14 voltage 


mv 

« 100 mv 

DATA OUT BIT 15 voltage 

/5-,0 

mv 

S 100 mv 

DATA OUT BIT 16 voltage 


mv 

^100 mv 

DATA OUT BIT 17 voltage 


mv 

i 

flf 100 mv 


MOTOROLA mo. 

Government Electronics Division 


8201 E. McDowell road 
SCOTTSDALE, ARIZONA 8S252 


A At AM «AA« > « AA A « C»#h AAA A ▼ . 



CODE IDENT NO. 

DWG NO. 



1 

94990 


12-P13721D 



■■■BE 

ON 

SHEET 

. 9 


,1 u 


It I 


I 








POWER CONSUMPTION (25 C) 


Memory +5V Voltage 
Memory -6.1V voltage*^ 


Volts 


Volts 


•i^SV Current 


4>5V Power 


Memory -6.1V Current 
Memory -6,1V Power 




Total Memory Idle Power "72, J1 


Memory ■►5V Voltage ^o<Q 
Memory -6.1V VOltage— 


Volts 


Volts 


•►SV Current 


+6V Power 


31 ^ 


Memory -6.1V (Xirrent ( 
Memory -6.1V Power 


Total Active Power 


READ COMPLETE TIMING 


Delay 3 S ^ 


Duration 


Date of Test 


T«it’.d By 





MOTOROLA INC. code ident no. dwg no. 
Govornmenf Electronics Division I A I 94990 I 


LlBita 


170 mw max 


.7000 mw max . 


500 ns max. 


250 ns min 
450 ns max. 


12-P13721D 


8201 E. McOOWELL ROAD 
SCOTTSDALE, ARIZONA 8S2S2 


REVISION 









% • 


7.8.7 

•i 

7.8.8 


Date of Test 
T^ted by jK. 


Li,Ll 


READ COMPLETE/DATA OUTPUT TIMING 



LIMITS 


DO-0 

DO-1 

DO-2 

DO-3 

DO-4 

DO-5 

DO-6 

DO-7 

DO-8 

DO-8 

DO-10 

DO-11 

DO- 12 

DO- 13 

DO- 14 

DO-15 

I 

DO- 16 
DO- IT 


REJECT 



y 

REJECT 

1 

OK 

/ 

REJECT 

• 

OK 

y 

REJECT 

* ♦ . *1 

OKi. 

y 

REJECT 

• 

OK_ 

y 

REJECT 

OK_ 

y 

f 

REJECT 


OK_ 

y 

REJECT 

4 

REFER TO 


.REJECT. 

.REJECT. 

.REJECT. 

reject. 

REJECT 

.REJECT. 

.REJECT. 

.REJECT. 

.REJECT. 

REJECT 


TEST PROC. 


MOTOROLA INC. 

Goverow'^nt Electronics Division 


8201 E. McOOV/ELL ROAD 
SCOTTSDALE, ARIZONA 85252 


SIZE 

A 

CODE IDENT NO. 

94990 

DWG NO. 

12-P13721D ^ 

© ■ 

ISCALE 

REVISION 

SHEET 11 









{ 


S/M Ug 


7.9 SYSTEM FUNCTIONAL TEST 

7,9.2 Did an error occur? 

No y 

Yes Address 


Bits 



Date of Test 
Tested By ^ 


Limits 


0 errors 




7.9.4 Did an error occur? 


Address 


7,9.10 Did an error occur? 


7.10 

7.10.6 


7.10.7 


No >/ 


Address 


7.9.16 Did an error occur? 


Address 


Bits 


Bits 


Bits 


r ' 


RANDOM ACCESS CAPABILITY 


Did an error occur? 
No ^ 


Yes • Address __ 

Did an error occur? 
a) No J 

Yes Address 


Bits 


Bits 



MOTOROLA INC. 

Government Electronics Division 


8201 E. McDOWELLfiOAO 
SCOTTSDALE, ARIZONA 88252 


■ 



CODEIOENTNO. 


94990 


REVISION 


0 errors 


0 errors 


0 errors 


0 errors 


0 errors 


SHEET 12 














8/N lo5 


b) . No / 

Ye« 

c) Ho y 


Address 


Address 


Date of Test 
Tested Byy<^ 




Bits 


Bits 


Limits 


0 errors 


0 errors 


7.11 


NON-VOLATILITY TEST 


7.11.7 Dfd an error occur? 

7.11.9 «» 

Yes Address 


Bits 


0 errors 


7.12 


7.1B.3 

7.18.4 


MEMORY SELECT TEST 
Address Crf\mr^ (Octal) 

Address 0001 <DnnD (Octal) 

0010 (Octal) 

0011 (Octal) 

0100 (Octal) 

0101 riiOO^ (Octal) 

0110 nrw*\ (Octal) 

0111 OCIQP (Octal) 

1000 (rxmo (octai) 
i 1001 rvvy) (Octal) 

1010 oorr> (Octal) 


0000 


0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

*0000 



CODEIDENT NO.IDVIG NO. 


94990 


12-P13721D 


1201 E. McDOV/ELL ROAO 
SCOTTSOALE. ARIZONA 


REVISION 







I 


7.12.6 


7.13 


7.13.2 


7.13.3 


8/N toC 


Address 1011 OOOn (Octal) 

1100 (Octal) 

1101 Y^onA (Octal ) 
1110 (f^fihC KOctal) 


Did an error occur? 
No v/ 


Address 


Bits 


WORST CASE PATTERN TEST 


Did an error occur? 
Ho ^ 


Address 


Bits 


Did an error occur? 
KO v/^ 


Address 


Bits 


Date of Test ^h’sh*i 



Tested By^ 


MOTOROLA INC. codeidentno.|dwgno. 

Qovtrnment Electronics Division I A 94990 


Limits 


0000 


0000 


0000 


0000 


0 errors 


0 errors! 


0 errors 


B201 E. McDowell road 
SCOTTSDALE, ARIZONA 8S2S2 


12-P13721D ^ 
















I 


S/N_Jj25:. 


8 . 


8.2.3 


8.2.4 


8.2.5 


DATE OF TEST 
TESTED BY 


TEMI»EUATUnE TEST 


LIMITS 


8.2.1 TIM E 

8 . 2.2 


LOW TEMPERATURE 

TliERMISTOR RESISTANCE 

150 MINUTE S K OHMS 

160 MINUTE S K OHMS % CHANGE. 

170 MINUTES K OHMS % CHANGE. 

K OHMS % CHANGE 


• / 


180 MINUTES. 


/ 


190 MINUTES 


K OHMS % CHANGE 


DID AN ERROR OCCUR? 

NO X .- 


YES 


ADDRESS 


BITS 


0 ERRORS 


-6.1 V VOLTAGE -44o£ VOLTS 
-6.1 V CURRENT ma 
-6.1 V POWER raw 


+ 5 V VOLTAGE S'ASS’ VOLTS 


+5 V CURRENT /d. 3 raa 
+ 5 V POWER 5j4i raw 


TOTAL MEMORY IDLE PO^VER t1C.>2. raw 


-6.1 V VOLTAGE VOLTS 
-6.1 V CURRENT ma 

-6.1 V, POWER raw 


170 raw MAX 

+5 V VOLTAGE VOLTS 


+6 V CURRENT . 44^ ma ^ 7© 
+ 5 V POWER 


4 i 


: n j . 1 

I i 






TOTAL MEMORY OPERATING POWER mw 


2K\R mw 

7000 inw .Max I 


iVJOTOROLA irJG. 

Govornmont Electronics Division 


8:’01 tAST f,!cl)0V/l-I.L ROAD 
SCOTTSUAU, ARIZONA 85257 




SIZE 

A 

CODE lOENT NO. 

94990 

DWG NO. _ Ij 

12-P13721D S'* 

' 

BBHHIiBE 

ON . SHEET 16 J 







8 . 2.6 


DID AN ERROR OCCUR? 


NO 


ADDRESS 


DATE OF TES T 
'fESTED DY 


LIMITS 


0 ERRORS 


8 . 2,8 


WC a) DID AN ERROR OCCUR? 


NO_^ 


ADDRESS 


WC b) DID AN ERROR OCCUR? 


NO 


ADDRESS 


0 ERRORS 


0 ERRORS 


WC c) DID AN ERROR OCCUR? 


no_2L. 


ADDRESS 


0 ERRORS 


WC d) DID AN ERROR OCCUR? 


NO V 


ADD1U5SS 


O ERRORS 


8.2.11 WC a) DID AN ERROR OCCUR? 


Jc- 


ADDRESS 


0 ERRORS 


W^TOROLA WO. I I H>tNTN 0 .IDV/GN 0 . 
I Govorn/TiLnt Lloclronics Division I A 94990 I 


8201 CAST Mr.nOWELL ROAD 

scqnsuAu., Arizona 85257 iscale 


12-P13721D 


REVISION 


SHEET 17 







DATE OF TEST W'ZoflS 


TESTED DY 


8.2.11 (Cont.) 


WC b) DID AN ERROR OCCUR? 


NO y 


ADDRESS 


WC c) DID AN ERROR OCCUR? 


NO X 


ADDRESS 


WC d) DID AN ERROR OCCUR? 


YES X y ADDRESS 3 O ( BIT /3 


INTERMEDIATE TEMPERATURE TEST 


TIME 


8.3.2 TIME 


THERMISTOR IffiADING. DID ANY ERROR OCCUR? 




K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OILMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 


YES 

YES 
YES 
YES 
YES 
YES 
YES 
^ YES 
YES 
YES 
YES 


ll70T0n0LA mo. 

Oovorniiiiinl ricctronics Pivision ^ 


SIZE 1 GODEIDENTNO.IDWONO. 


94990 


LIMITS 


0 ERRORS 


0 ERRORS 


0 ERRORS 


0 ERRORS 
0 ERRORS 
O ERRORS 
0 ERRORS 
0 ERRORS 
0 ERRORS 
0 ERRORS 
0 ERRORS 
0 ERRORS 
O ERRORS 
0 ERRORS 
0 ERRORS 


12-P13721D 


8?01 EAST MCDOWELL KOAU 
SCOTTSDALE, ARIZONA 8W57 


iBb 


SHEET IS 






! 


DATE OF TEST 




TESTED BY 


8.3.3 TIME . 


m 


LmiTS 


50 MINUTES 

60 MINUTES I.So 


K OHMS 

K OHMS % CHANGE 


70 MINUTES 1.^-7 Z K OHMS % CHANGE 


80 lilNUTES 
90 MINUTES 


K OHMS % CHANGE / 
K OHMS % CHANGE 


8.4.1 -6.1 V VOLTAGE - ^,4^Z V0LTS +5 V VOLTAGE %ZSD VOLTS 

• -6. 1 V CURRENT ma. ~ +5 V CURRENT H,j ma 

-6.1 V POWER 40, 1 7 itd mw +5 V/ POWER UHf nw 

TOTAL MEMORY IDLE POWER raw 170 


170 nw MAE 


6.4.2 


DID AN ERROR OCCUR? 


naX- 


ADDRESS 


O ERRORS 




8.4.3 


8.4.4 


-6.1 V VOLTAGE VOLTS +5 V VOLTAGE iT^r VOLTS 

-6.1 V CURRENT ^ VOLTAGE 7j0 


-6.1 V POWE R raw 


+5 'V POWER JW.6 raw 


TOTAL MEMORY OPERATING POWER raw 


WC a) DID AN ERROR OCCUR? 


X- 


ADDRESS 


MOTOROLA INC. 

Govarnment Electronics Division 


■I 


CODEIOENTNO. DWG NO. 


94990 


7000 raw MAX 


O ERRORS 


12-P13721D 


8201 EAST MCDOWELL ROAD 
SCOTTSDALE, ARIZONA 85257 KCALE 


REVISION 


SHEET 19 







(Cont, ) 

W& b) DID 
HO X 


AN ERROR OCCUR? 


ADDRESS 


WC c) DID AN ERROR OCCUR? 




' ADDRESS 


WC d) DID AN ERROR OCCUR ? 


HO JL. 


WC a) DID 

HO - JL 
YES 


ADDRESS 

AN ERROR OCCUR? 


ADDRESS 


WC b) DID AN ERROR OCCUR? 


ADDRESS 


WC c) DID 

wJL. 

YES 


AN ERROR OCCUR? 


ADDRESS 


WC d) DID AN ERROR OCCUR? 
HO 

YES ADDRESS 


DATE OF TEST 


TESTED BY 




• BIT 


’ BIT 


LIMITS 


O ERRORS 


0 ERRORS 


0 ERRORS 


0 ERRORS 


0 ERRORS 


0 ERRORS 


0 ERRORS 


DID AN ERROR OCCUR? 


HO X 


ADDRESS 


O ERRORS 


MOTOROLA INC. 

Government Electronics Division 

8201 EAST McOOWELL ROAD 
SCOTTSDALE, ARIZONA 85257 


SIZE COOEIDENTNO. DWGNO. 


94990 


12-P13721D 


REVISION 


SHEET 20 







Date of Tost 
Ttostoct by 


VACUUM TEST @ 

Did Any Bit Errors Occur? 

N o 

Yes Address ' Bits 


LlBltS 


0 Errors 


Fast Decompression 
Date 


Tested by. 


Did Any Bit Errors Occur? 

N o 4 ^ — 

' •MMMWMMMNMMOTi ' 

Yes Address Bits 


0 Errors 


iir: 


Hard Vacuum 


Tested hy 


Did Any Bit Errors Occur? 
N o 

Yes Address 


Bits 


VIBRATION TEST 


Tested by 



0 Errors 



BINE SWEEP 

Axis X - Did Any Bit Errors Occur? 


No u 

Yes 


Freo 


Address 


MAX 2 t 

j 


Bits 0 Errors 




i 


OTOROLA WO. 


8201 E. McDOV/ELL ROAD 
SCOmOALE, ARIZONA 8S2S2 


SIZE 

A 

CODE lOENT NO. 

94990 

DWG NO. 

12-P13721D 

SCAU 


REVISION 

SHEET 












I 


1 


8/W 


Date of Teet 


n. 


Axle Y ** Did Any Bit Error Occur? 
No 

?req Address 

Axis Z * Did Any Bit Errors Occur? 
No 

Address 

RANDOM VIBRATION 

Axis X - Did Any Bit Errors Occur? 

No Jtrl-. 

Yes ____ Freq Address 

Axis Y ^ Did Any Bit Errors Occur? 
No 1 ^ 

__ Address _____ 


Bits 


Bits 


Bits 


Yes 


Preq 


Bits 


Axis Z -* Did Any Bit Errors Occur? 

Ho 

T«b Freq • Address _______ Bits 


SHOCK TEST 

Date 

6 MILLISECOND DURATION SHOCK 


Tested By 




.ct_ 


Y Direction - Did Any Bit Errors Occur? 
No 

Address ' 


Yes 


Bits 


0 Errors 


0 Errors. 




0 Errors 




D Errors 


0 Error 


V B1975 

(g) /^k^ 



0 Errors 


SIZE 

CODE IDENT NO. 

DWG NO. 


A 

94990 


12-P13721D 

SCALE 

[REVIS 

ON 

SHEET 22 


MOTOROLA INC. 

Government Electronics Division 




E. McDOVIELL ROAD 
SCOTTSDALE, ARIZONA 85252 


iAftJ • A. isailJ liUk A « . # A iPiVfuaa v : 


ti 






J 


i 


S/N \q5 


Date of Test 


Tested by^ 


Z Direction - Did Any Bit Errors Occur? 
Wo . 

— — — Address Bits • 

X Direction - Did Any Bit Errors Occur? 

»o — ' 

•* 

Yes _____ Address Bits 




Limits may JjS^^375 


0 Xrrors 


0 Errors 


12 IIILLISECOHD DURATION SHOCK 
y Direction - Did Any Bit Errors Occur? 


Address 


Bits 


Z Direction - Did Any Bit Errors Occur? 
Ho 4.-^ 

Yes Address Bits 


0 Errors 

i ' 


0 Errors 


X Direction Did Any Bit Errors Occur? 
NO 

t 

Yes ____ Address ' Bits 


7 ■ 



OTOROLA INC. 


8201 E. McDOWEU ROAD 
SCOTTSDALE. ARIZONA 6&2S2 


0 Errors 


IIAy \ 0197^ '' 


SIZE 

A 

CODEIDENT NO. 

94990 

DWG NO. 

12-P13721D 

ISCALE 

REVISION 

SHEET 23 







1 


I 


Date cf Test 
*Testod By 





CHASSIS ISOLATION 
Impedance 


^tf\i 


Limit 


> 9 megohms 


7.5 INPUT SIGNAL LOADING 

7.6.2 Current from INITIATE PULSE to Gnd iJO^ ma 
Current -from 2.4V to INITIATE PULSE jja. 

7.6.3 Current from MEM SEL 1 to Gnd It lO ^ m a 

Current from 2.4V to MEM SEL 1 ua 


^ 2 ma 
•<. 20 Ma 


< 2 ma 
^ 20 


7.6.4 Current from MEM SEL 2 to Gnd 
. . «■ 

Current from 2.4V to MEM SEL 2 


.,^3 


< 2 ma 
^ 20 ua 


Current from MEM SEL 3 to Gnd hivt 
Current from 2.4V to MEL SEL 3 


Current from MEM SEL 4 to Gnd _ 
Current from 2.4V to MEM SEL 4 


7.5.5 Current from READ/WRETE to Gnd _ 
Current from 2.4V to READ/WRITE 


7.5.6 Current' from ADDRESS 2 to Gnd 
Current from 2,4V to ADDRESS 2^ 


It I ma 

/ ua. 




. 13 ! 


^ 2 lilia 
< 20 p a 

^ 2 ma 
jS 20w) a 


1&, 2 ma 
^ 20^a 


~ 2 ma 
is920 k/a 


MOTQi'iOLA cooeidemtno 

Government Ehctronics Division I A 94990 


S;01 E. McDOViElL ROAD 
SCOTTSDALE. AlljygOflA 









.Date of Test 
Tested 


1 

Current from ADDRESS 2 to Gnd # m a 
Current from 2.4V to ADDRESS 2 ^ ^ 

Current from ADDRESS 2^ to Gnd LOO^ ma. 
Current from 2.4V to ADDRESS 2 ^ 

Current from ADDRESS 2^ to Gnd ^ 


Current from ADDRESS 2'^ to Gnd 

* 

Current from 2.4V to ADDRESS 2" 


Current from ADDRESS 2^ to Gnd / 9 

A .AMAWtAA a4 ^ / — 


Current from 2.4V to ADDRESS 2 


£20 ua 








Date of Tc^ 


Tested By. 


Current from ADDRESS 2^ to Gnd * Ml 

JL jt £% ^ M #* 5 


Current from ADDRESS 2 to Gnd 


m 


Current from 2.4V to ADDRESS 2' 


Current from ADDRESS 2 to Gnd 




Current from 2.4V to ADDRESS 2 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2 ^ a 

Current from ADDRESS 2^ to Gnd h0^7 ma 
Current from 2.4V to ADDRESS 2^ // 

Current from ADDRESS 2^^ to Gnd ma 

Current from 2.4V to ADDRESS 2^® hC^ t J^ 

current from ADDRESS 2 “ to Gnd ua 

Current from 2.4V to ADDRESS 2 • LL^ y L>a 


Current from ADDRESS 2 to Gnd 
. - - ... . 10 ’ 




Current from ADDRESS 2 to Gnd 

a. ^ <f% ... Jl mH 


Current from DATA IN BIT 0 to Gnd //^3/ ma 
Current from 2.4V to DATA IN BIT 0 7f§^ fjz. 


mOTOnOLA IMG . si^Mcodeidehtno. d:;g 
Government Electronics Division 94990 


a?01 E. McOOV/ELL ROAD 
SCOTTSDAIE. ARIi!0NA 8S2S2 




Limits 


ma 

2 ma 

t/a 

£ 20JL/& 

ma 

^ 2 ma 

u»a ’ ■ 

^ 20//a 


2 ma 
20/Je, 


2 ma 

^ 20/*/a 


^ 2 ma 
^ 20/Jsi 


^ 2 ma 

£: 20ya 


2 ma 
20 yL/a 


^ 2 


20A 



SHEET M 








^ - t 


• M mj 

' i 


•8/H 


Date of Toot WO/*? 
Teated 

Limits 


Current from DATA IN BIT 1 to Gnd hO30 ma 
Current from 2.4V to DATA IN BIT 1 (sfi7 ^ a 

Current from DATA IN BIT 2 to Gnd ) , 0^^ ma 
Current from 2.4V to DATA IN BIT 2 jjz. 


Current from DATA IN BIT 3 to Gnd 

■ m 

Current from 2.4V to DATA IN BIT 3 

Current from DATA IN BIT 4 to Gnd _ 
Current from 2.4V to DATA IN BIT 4 

Current from DATA IN BIT 5 to Gnd 
Current from 2.4V to DATA IN BIT 5 

Current from DATA IN BIT 6 to Gnd ^ 
Current from 2.4V to DATA IN BIT 6 

Current from DATA IN BIT 7 to Gnd 

m 

Current from 2.4V to DATA IN BIT 7 
• • • ' 

Current from DATA IN BIT 8 to Gnd 

m 

Current from 2.4V to DATA IN BIT'S 

Current from DATA IN BIT 9 to Gnd 
Current from 2.4V to DATA IN BIT 9 




ma 

2 ma 

JtL 

^20yUt 

ma 

^ 2 na, 



ma . 

< 2 ma 

ua 

20,^^a 

ma 

^^2 ma 

Ma 

^20^*a 

ma 

2 ma 




4 . 2 ma 
^20/-*a 

^ 2 ma 

^ 2 ma 
<L20^a 

^ 2 ma 


A7070;?0i/i //l/C. COOE IDEHTHO. 0 

Govormient Electronics Division I A 94990 


8201 E. McOOWEU ROAD 
SCOTTSOALE. ARIfOriA 8b?S2 






■I 


Date V^ost 


Tested Dy^ 


Limits 
‘ • 

Current from DATA IN BIT 10 to Cud ma ^ 2 ma 

Current from 2.4V to DATA IN BIT 10 L03 ^ a ^20^9. 

Curront from DATA IN BIT 11 to Cnd .‘frz ma ^ 2 ma 

Current from 2.4V to DATA IN BIT 11 / /a ^20^ a 

Curront from DATA IN BIT 12 to Gnd fia ma ‘ is, 2 ma 

Current from 2.4V to DATA IN BIT 12 C.L ^x /a ^20^a 

Current from DATA IN BIT 13 to Gnd . ma ^ 2 ma 

Current from 2.4V to DATA IN BIT 14 A^/^^ a ^ ^ 20/^a 

Current from DATA IN BIT 14 to Gnd ^ 2 taa 

Current from 2.4V to DATA IN BIT 14 >t4^// /a A20yu#a 

Current from DATA IN BIT 15 to Gnd ,<^7r ma ^ 2 na 

Current from 2.4V to DATA IN BIT 15 — 2(^^a 

Curront from DATA IN BIT 16 to Gnd ma ^ 2 ma 

Current from 2.4V to DATA IN BIT 17 ^a r ^20^a 

Current from DATA IN BIT 17 to Gnd .^73 ma 2 ma 

Curront from 2.4V to DATA IN BIT 17 


Current from DATA IN BIT 13 to Gnd . mi 

Curront from 2.4V to DATA IN BIT 14 

Curront from DATA IN BIT 14 to Gnd 
Current from 2,4V to DATA IN BIT 14 

Curront from DATA IN BIT 15 to Gnd .<977 m) 
Current from 2.4V to DATA IN BIT 15 


Curront from DATA IN BIT 15 to Gnd 


Current 


Curront from DATA IN BIT 16 to Gnd 


Current from DATA IN BIT 17 to Gnd .g/3 ma 
Current tron a.4V to BATA IN BIT 17 «/,gP yn 


mOTOriQLA IPJG. 

Government Electronics Division 


8201 E. MebOWELL ROAD 
SCOTTSDALE, ARI/.OHA 852S2 . 


il^H 


CODE IDENTNO.IDWG NO. 


94990 


12-P13721D 


REVISION 


ISIIEET 28 









7.6 

7.6.3 

7.6.4 




I 



Date of Test 


Tested By, 


READ COMPLETE voltage 

m 

VK7A OUT BIT 0 voltage 
DATA OUT BIT 1 voltage 
DATA OUT BIT 2 voltage 
DATA OUT BIT 3 voltage 


DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 


4 voltage 

5 voltage 

6 voltage 

7 voltage _ 

8 voltage 

9 voltage 

m 

10 voltage 

11 voltage 

12 voltage 

13 voltage 

14 voltage 

15 voltage 

16 voltage 

17 voltage 


V 

0 

0 

jlA, 

10 


o 

ter 

ID 

1^ 

_Z£l 

!£_ 


Limit 


VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS 


100 inv 

^ 100 mv 
tS 100 mv 
tS 100 nv 
iS 100 mv 
^ 100 mv 
SE 100 mv 
:< 100 mv 
a 100 mv 

^ 100 mv 

♦ 

100 mv 
100 mv 
• ^ 100 mv 
£100 mv- 
SMOO mv 
£ 100 mv 
£100 mv 
£100 mv 
f? 100 mv 




tl/IOTOnOLA IMG. 

SIZE 

COOEIDENTHO. 

OWGNO. • 

I 

|Sovofnmefjt Electronics Division 

A 

94990 

12-P13721D * 

|| 

I»I F.. MCDOWELL ROAD ' 



.. .. k 







Date of Test 




Tested Ey^ 


Limits 


POWER CONSUMPTION (25C) 


7.7.1 Memory +5V Voltage 5 > 00 0 Volts 

Memory -6.1V voltage •/ Ot /"** _^olts Ct-S 

+5V Current J Qi / . ma 

+6V Power SO.^ mw 


•!>5V Power 


7.7.2 Memory -6,1V Current ma \ 

Memory -6.1V Power mw 

% 

7.7.3 Total Memory Idle Power 

7.7.5 Memory +5V Voltage S, OQ / Volts 


3,7 cU 


Memory -6,1V Voltage Qt 


Volts 


+5V Current. 
+5V Power 


y35a»^l mw 


170 mw max 


7.7.6 


Memory -6.1V Current ^ ^6 ma 

Memory -6.1V Power mw 


7.7.7 Total Active Power' CCCSt(^7S‘ mw 


READ COMPLETE TIMING 


7000 mw max. 


7.8.5 Delay 4^65^ ns 
Duration 3 "^0 ns 


500 ns max. 

850 ns min 
450 ns max. 


[l/SOTQ^QLA ING. ioEiiTMo.jov/GNO. 

Government Electronics Division ^ 94990 


12-P13721D 


8201 E. MC00WF.LL ROAD 
S'lOTTSnAI F -AIJ 17 n(JA A 5 J 5 J 


n rill cm M 







Mte of Test 

s 

Tjested by 


READ COMPLETE/DATA OUTPUT TIMIHG 


D(^-0 

DO-1 

DO-2 

DO-3 

DO-4 

DO-5 

DO-e 

DO-7 

DO-8 

DO-9 

DO-10 

DO-11 

DO- 12 

DO- 13 

DO-14 

DO-19 

DO-16 

DO-17 






reject. 

REJECT, 

REJECT, 

reject, 

REJECT, 

reject 

mm 

REJECT 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT 


.REJECT, 

REJECT 


LIMITS 


REFER TO 
TEST PROC 


OS 

REJECT 

OK 

/ /reject 

OK ’ 

/"Treject 
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7.10 


0/H 


SYSTEM FUNCTIONAL TEST 


7.9.2 Did an error occur? 

HO X' 

Yes Address 


Bits 


t.9.4 Did an error occur? 


Address 


Bits 


7. 9 .10 Did an error occur? 
Yes ‘ Address 


Bits 


7.9.16 Did an error occur? 


Ho X . .. 


Address 


Bits 


RANDOM ACCESS CAPABILITY 


7.10.6 Did an error occur? 


Address 


Bits 


7.10.7 Did an error occur? 
a) No 


Address 


Bits 



Date of ToBt 
T..t. d 


fy/lOTCnOLA IfJC. I ! CODEIDENTNO.jOViGNO. 

Government Electronics Division I 94990 


t»IE.I.MO\!ELLR0AD 

MASTCIIAI e Afil 7AH& &r.K3- 


DCA/ictnu. 


Limits 


0 errors. 


0 errors 


0 errors 


0 errors 


0 errors 


0 errors 


12-P13721D 


^HKPT 39 












8/H tdS 








■Hir: 

1> 




I 


•V.' }■ 

K‘"r 


\ii : '■ 


1 ' 

f 






• :** K 

• * 

4' 


8 /H lo«S 


I 


•i . - 




V . ■ ‘ 


7.13.4 a) Did an error occur? 


To. 


Address 


Bit 


b) Did an error occur? 


To. 


Address 


Bit 


1 ’ 


f . 




mOl’G.'lQLA WG. 




Date of TQ8t ^/“tnf^^ 

T..t.d 


Llalts 


0 errors 


0 errors 
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ATTACHMENT V 

ACCEPTANCE TEST DATA SHEET 
LOW POWER RANDOM ACCESS 
SPACECRAFT MEMORY 
PART NO. 01-P13701D 
DRAWING NO. 12- PI 372 ID 
SERIAL NUMBER 106 
(35 PAGES) 


1 


I 


i 


i 



REVISIONS 


♦ APPLICATION 


APPROVED 


DESCRIPTION 


XT ASSEMBLY 


Initial Release 


Incorporated changes prior 


Change -6.9V to -6. IV 


Change 6000mw to TOOOmw, 
pa^es 10, 17, 19, 30. 
Change weight from 3.0 to 
page 2. 


ISTERISK INDICATES DATA 
AhiCH is NONMAtwATORY 
-FOR INFC'.MATION ONLY. 


6.5 pounds 


Add weight 3.8 pounds for 
magnesium chassis MCO S7835 


Revised per MCO 


^EV STATUS 
OF SHEETS 


SHEET 


FOR ASSOCIATED LISTS SEE 


ITERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 


NLESS OTHER’-viSE SPtCIFI£D|DR BY h. Tweed 


8201 EAST McDowell road 
S wOTTSDALE, ARIZONA 35252 


MOTOROLA INC. 

Govern*nent Electronics Division 


ALL DIMENSIONS ARE IN 
INCHES AND END USE. FOR 
TOLERANCES SEE NOTE 


4601 


ACCEPTANCE TEST DATA SHEET, 

LOW POWER RANDOM ACCESS SPACE- 
CRAFT MEMORY, PART NO. 01-P13701D 


MATERIAL 


APPROVED 


COOEIOENT NO.IOWG. NO 


12-P13721D 


APPROVED 


SCALE 


SHEET I OF 


1 . 


mm 

This tost data shoot is to be usod to record data as required 
by the Acceptance TOst Procedure for the Low Power Randoa 
Access Spacecraft Memory. . 


^ t 


REFERENCE INFORMAT lOI 


SPECIFICATIONS APPLICABLE 
S-562-P-24 


12-P13722D 


Low Power Random Access Spacecraft 
Memory 

Acceptance Test Proceduroi Low 
Power Random Access Spacecraft 
Memory 


TEST DATA 
Unit S/N 


ATP PARA. NO. 


Start Date of.Jpesta, 
Tested by 


EQUIVALENT TEST F^UIPMENT 




5^4SL MP ■ : : - . 


PHYSICAL CHARACTERISTICS 


Limit 


WEIGHT 

Weight of LP-RASM « 


,%30TOf?OLA !NG. 

Oovernment t'/octronics Division 


8201 F. McOOWELL ROAD 
SCOTTSUALt. ARIZONA 8b?52 


Pouhds 



CODIM DENT NO. 

94990 


5.8 pounds (magnesium) 








DIMENSIONS. 


inches 

Inches 


inches 


inches 

inches 


Date ot Test- .. L 
Tested 


Llwit 


V - H X W X D - 


inches* 


< 160 inchei^* 


MOTOROLA contioENT no, o 

Government electronics Division I A 94990 


R?0I F.. Ui OOWELL ROAD 
SCOT lUiAlE. ARIZONA S>25? 
















Date of Test 
Tested By 


7.4 CHASSIS ISOLATION 

Impedance ^ /O M 

7.5 INPUT SIGNAL LOADINO 

7.6.2 Current from INITIATE PULSE to Gnd A / S ma 
Currcnttfrom 2,4V to INITIATE PULSE ^ ? S jja 

7.6.3 Current from MEM SEL 1 to Gnd A/sS m a 

Current from 2.4V to MEM SEL 1 .70 j, sl 

7.5.4 Current from MEM SEL 2 to Gnd J_^ _ma 

Current from 2,4V to MEM SEL 2 .9 L> i/ a 

i f ' 

Current from MEM SEL 3 to Gnd hiu _ma 
Current from 2,4V to MEL SEL 3 « 

Current fz'om MEM SEL 4 to Gnd J-4 

r ' , ' ■ ; , '* , J . ' . \ 

Current from 2j4y to MEM SEL 4 . 7 0 |/ a 

7. 5. 5 Current from READ/WRITE to Gnd- lima 

* Cui'rent from 2,4V to READ/WRITE .silica 

0 

7.6.0 Current from ADDRESS 2 to Gnd I m a 

Current from 2,4V to ADDRESS 2^ h ^ 


Limit ^ 
^ 9 megohms 

^ 2 ma 
^ 20|Ja 

^ 2 ma. 


^ 20 

r** 

2S 2 

ma 

^20 

H* 

^ 2 

ma 

< 20 


2 

ma 

^20 

pa 


2 ma 
20^a 

ys 2 ma 

i£ 20 UA 


MOTOROLA INC. 

Government E/cctron/cs Division 


8701 E. MCDOWELL ROAD 
SCOTTSDALE. AHI^ONA 85252 


a.U a.K 4AAU; lAAA Lit fWllll: C ADilAT^. . . 




SCALE 


CODEIDENT NO. DWG 

94990 


REVISION 









f S?! ! 


lii 


I 


» 

f;l 


1 


r.1 

k"\ 


■I;''. ■: 

i' ■ 




1 






(*' 


8/W /Otg 




Current from ADDRESS 2 to Gnd 

1 

Current from 


2.4V to ADDRESS 2' 
ADDRESS 2^ to Gnd 


current from 
Current from 2.4V to ADDRESS 2 


Current from ADDRESS 2 to Gnd 

« 

Current from 2.4V to ADDRESS 2' 


.4 


Current from ADDRESS 2 to Gnd 
Current from 2. 4V to ADDRESS 2 


Date of TestO/j-/ 7'7 ^ 
Tested 


Limits 
2 ma 


^ 20^a 

/» 03 ma 

^ 2 ma 


St 20^ a 


$ 2 ma . 


£ 20^ a 

.7?na 

£ 2 ma 


£20^a 


9 







Egf 

CODE IDENT NO. 

DWG NO. 1 

1 

94990 

■ 1 

12-P13721D 1 

H 


I A70T0/?0iL/J //VC. 

Government t/ecfron»cs Division 




e?ill E. Me DOWEL 1. ROAD 
SCOTTSDALE, ARIZONA 85252 


SCALE 


REVISION 


SHEET 













Current from ADDRESS 2 to Gnd 
Current from 2.4V to ADDRESS 2* 


Current from ADDRESS 2 to Gnd 

I 

Current from 2.4V to ADDRESS 2* 


Date of Test 
Tested By 





Limits 

ma 

• 

^ 2 ma 


± 20yL/a 

ma 
* • 

^ 2 ma 


^ 20>/a 


Current from ADDRESS 


^ to Gnd 





Current from 2.4V to ADDRESS 2 


Current from ADDRESS 2 to Gnd 
current from 2.4V to ADDRESS 2^ 


Current from ADDRESS 2 to Gnd 

< 

Current from 2.4V to ADDRESS 2' 


Current from ADDRESS 2^^ to Gnd |7 / ma 
Current from 2.4V to ADDRESS 2^® ^ 


Chirrent from ADDRESS 


2^^ to Gnd 



ma 

^ 2 ma 

u»a 

^20/Ja 

ma 

^ 2 ma 

./a 

' ^ 20//a 

• 

ma 

^ 2 ma 

i/a 

£ 20^/a 

ma 

jg; 2 ma 


20yu/a 

ma ' ’ 

2 ma 


Current from 2.4V to ADDRESS 2 n(« IH y C/a 

Current from DATA IN BIT 0 to Gnd aSl ma 
Current from 2.4V to DATA IN BIT 0 K.O^ J J9, 


jf; 20yL/a 

^ 2 ma 
^ 20^a 


/W' 

■ 


MOTOROLA INC. 

Government Electronics Division 


e?01 E. MCDOWELL ROAD 
SCOTTSDALE. ARIZONA 85252 


■ 


CODE IDENT NO. 

OWGNO. 

94990 

12-P13721D -i 

ii 


REVISION 


SHEET 








S/H IOL> 


Current from DATA 
Current from 2.4V 


IN BIT 1 to Gnd 



Current from DATA 
Current from 2.4V 


IN BIT 2 to Gnd 




ma 


to DATA IN BIT 2 V. 


Current from DATA 
Current from 2.4V 


IN BIT 3 to Gnd H ma 

to DATA IN BIT 3 i-j 


Current from DATA 
Current from 2.4V 


IN BIT 4 to Gnd 


to DATA IN BIT 4 



Current from DATA 
Current from 2.4V 


IN BIT 5 to Gnd 


Current from DATA 
Current from 2.4V 


to DATA IN BIT 5 
IN BIT 6 to Gnd 


Current from DATA 
Current from 2 i4V 


IN BIT 7 to Gnd _ 
to DATA IN BIT 7 


Current from DATA 
Current from 2.4V 


IN BIT 8 to Gnd 


to DATA IN BIT 8 


to DATA IN BIT 1 S. Olo / /a ^ 20yUfc 


^ 2 mi 
^ 20yU a 


< 2 ma 

<2Q/-^Si 


^, 2 ma 
^20yC»a 


Current from DATA 
Current from 2 . 4 V 


IN BIT 9 to Gnd 


to DATA IN BIT 9 


» ma 

2 ma 


^20yLia 


2 ma 


^20/^ 

.1^7 »a 

( 

^ 2 ma 

j 1 . *f i 

;^20yi>a 


2 ma 


<L20^a 


^ 2 ma 


< 20iUk 




/•» /■ • 
Kr'* 


mOTOROLA IMG. 

"Government Electronics Divisjon 


8?01 E. McD0WF.lL ROAD 
SCOTTSDALI:. ARIZONA 8525Z 


i 

CODE lOENT NO. 

94990 

ISCALE REVISI 


DWG NO. 


12-P13721D 


ON 


ISHEET 7 





J 


1 



Date of Test -j 7 ' 7 
Tested 


current from DATA IN BIT 10 to Gnd }j^ m 
Cilrrent from 2,4V to DATA IN BIT 10 

current from DATA IN BIT 11 to Gnd /, O H-m 
Current from 2.4V to DATA IN BIT 11 Ci t ^ ! / L/ 

Current from DATA IN BIT 12 to Gnd ■74 m 
Current from 2.4V to DATA IN BIT 12 ^,0%^ 

Current from DATA IN BIT 13 to Gnd ffS m 
Current from 2.4V to DATA IN BIT l3 /! , / I x/ 


Current from DATA IN BIT 14 to Gnd . y fc? n 
Current from 2.4V to DATA IN BIT 14 / ^ 

Current from DATA IN BIT 15 to Gnd 
Current from 2.4V to DATA IN BIT 15 


Current from DATA IN BIT 16 to Gnd 
Current from 2.4V to DATA IN BIT 1* 





Current from DATA IN BIT 17 to Gnd h m 

Current from 2.4V to DATA IN BIT 17 ^ 


L imits 


ma 

^ 2 ma 


^ 254/a 

ma 

, 2 ma 

t/a 

^ 2(^a 

ma 

^ 2 ma 

(/a 

^ 204 ^a 

ma 

: ^ 2 ma 

t/a 

i 20//a 

ma 

. ^ 2 ma 

!/ a 

^ 20X/a 

ma 

^ 2 ma 

4/a 

i 20^a 

ma 

2 ma 

/t/a 


ma 

4^ 2 ma 


^20yu»a 


UOTOnOLA !NG. 

Government Electronics Division 


6201 E, McDowell ROAD 
SCOnSDALf;, ARIZONA 85252 



CODEIOENTNO.|OWGNO. 

94990 


REVISION 


12-P13721D 


SHEET 8 


m 









Date ol Test J)f 



Tested Bs 


VERIFICATION OF OPEN COLLECTOR ON OUTPUT SIGNALS 


Limit 


READ COMPLETE voltage 


100 mv 


DATA OUT BIT 0 voltage 
DATA OUT BIT 1 voltage 
DATA OUT BIT 2 voltage 
DATA OUT BIT 3 voltage 
DATA OUT BIT 4 voltage 
DATA OUT BIT 5 voltage 
DATA OUT BIT 6 voltage 


DATA OUT BIT 
DATA OUT BIT 


7 voltage 

8 voltage 


DATA OUT BIT 9 voltage _ 
DATA OUT BIT 10 voltage 
DATA OUT BIT 11 voltage 
DATA OUT BIT 12 voltage 
DATA OUT BIT 13 voltage 
DATA OUT BIT 14 voltage 
DATA OUT BIT 15 voltage 


DATA OUT BIT 
DATA OUT Bit 


16 voltage 0 

17 voltage 0 


f^lOTOROLA !NG. 

Government Electronics Division 


8?01 1. f.!c DOWELL ROAD 
SCOnSUALL, ARIZONA 85252 



CODE iOENT NO. IDV/G NO. 


94990 


•S 100 mv 
^100 mv 
tS 100 mv 
i 100 mv 
':5 100 mv 
^ 100 mv 
“5 100 mv 
S 100 mv 
fg 100 mv 
■5 100 mv 
« 100 mv 
< 100 mv 
S 100 mv 
Sr 100 mv 
^ 100 mv 
Sr 100 mv 
•Sr 100 mv 
100 mv 


12~P13721D 





REVISION 














POWER CONSUMPTION (25 C) 


Date of Test 


Tested By 


Limits 


7.7.1 


7.7.2 


7.7.5 


. 7.7.6 


7.7.7 



7.8.5 


Memory +5V Voltage ^ 
Memory -6.1V voltage 
•fSV Current 


Volta 

Volts 


+5V Power S Q»0o 

Memory -8.1V Current 3 « 0.^ 
Memory -6,1V Power / ^ \ 


7.7.3 Total Memory Idle Power 




Memory +5V Voltage 00 D Volts 

Memory -6.1V Voltage j 0 / Volts 
+5V Current 7 1) ma 

+5V Power 3 3 S Q mw 


Memory -6 , IV Current 
Memory -6.1V Power ^ 

Total Active Power ^ 


READ COMPLETE TIMING 




Delay h 
Duration 


170 mw maxi 


7000 mw max. 


500 ns max. 

250 ns min 
450 ns max. 


P/70TOROLA I NO. code ioent no. dwg no. 

Government Electronics Division ^ 94990 ' 


f.?ni E. McOQAEU ROAD 
SCOT r^DALl., ARIZONA 8S2S2 


REVISION 


t. V ./a 


12-P13721D 







Date of Test (_ )U) \ / / 
Tested by 


READ COMPLETE/DATA OUTPUT TIMING 

O K REJEC T ’ 

DO^l OK REJECT 


DO-O 

DO-l 

DO-2 

DO-3 

m-4 

DO-5 

DO-6 

DO-7 

DO-8 

DO-9 

DO- 10 

DO- 11 

DO-12 

DO- 13 

I 

DO- 14 
DO- 15 
DO- 16 
DO- 17 








REJECT. 

REJECT. 

REJECT. 

REJECT. 

REJECT. 

REJECT. 

REJECT. 

REJECT. 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT, 

REJECT 


LIMITS 


REFER TO 
TEST PROC 


MOTOROLA INC. 

Government Electronics Division 


«?:i E. U.D0V,f.l.L ROAD 
SCOTTSDALE, ARIZONA 85252 


SIZE 

A 

CODE IDENT NO. 

94990 

DWG NG. 

12-P13721D 

1 

ISCALE 

REVISION 

SHEET 11 







Olo 


Date of Test 
Tested 


SYSTEM FUNCTIONAL TEST 


7.9.2 ' Did an error occur? 


Address 


Bits 


7.9.4 Did an error occur? 
No 

Yes Address 


Bits 


7.9.10 Did an error occur? 
No y/^ 


7.10 


Address 


7.9.16 Did 


on^^: 


ror occur? 


Address 


Bits 


Bits 


RANDOM ACCESS CAPABILITY 


7.10.6 Did an error occur? 

No y 


Address 


7.10.7 Did an error occur? 


a) No 


Address 


Bits 


Bits 


r/joro£ipLA IMG. 

Govtttnmont Division 


8?0I E. ivoowru 
SCOTTiOAU, ARIZONA 8 






CODE IDENT NO. DWG NO. 


94990 


12-P13721D 


SCALE 


REVISION 


SHEET 12 








I 


7.11 



b) Mo 




c) No 


Yes Address 

HO 


Address 


NON-VOLATILITY TEST 


7,11.7 Did an wror occur? 
7.11.9 

Yes Address 


Bits 


Date of Test 
Tested 


Bits 


Bits 


Limits 


m 


0 errors 


0 errorii 


0 errors 


7.12 


MEMORY SELECT TEST 


,12,. 3 Address Q 0 ' 
,12.4 V Address 0001 


(Octal). 


0001 QOOO (Octal) 

0010 QQOO (Octal) 

0011 00 OQ (Octal) 
^ QQ ^ (Octal) 

0101 (Octal) 

®11® 00^^ (Octal) 
0111 noco (Octal) 

1000 (OQOO (Octal)' 

1001 OOOQ (Octal) 

1010 0000 (Octai) 


0000 


0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 


aoTonoLA mo. 

Government £lcctfonics Division 


B?0l F.J.1C00WELL ROAD 
SCOTTSDALE. ARIZONA 85252 


CODE IDENT NO. DWG NO. 


94990 


12-P13721D 


REViSiON 


SHEET 13 













7.13 

7.13.2 


7.13.3 



Address 1011 C)060 (Octal) 

1100 ' dOOO (Octal) 

1101 ho 0 0 (Octal) 

1110 (Octal) 


7.12.6 Did an error occur? 
' No >/ 


Yes Address Bits 

WORST CASE PATTERN TEST 


Did an error occur? 
No 

Yes Address 


Did an error occur? 
No 

Yes Address' 


Bits 


Bits 


Date of Test 
Tested Bv^^ 


Limits 

0000 

0000 

0000 

0000 


0 errors 


0 errors 


0 errors 


km 













Da to of Test 
Tested 


Limits 


7.13.4 a) Did an error occur? 

No y 

Yes Address 


0 errors 


b) Did an error occur? 

Ho |/ 

Yes Address Bit 


0 errors 



i^/:OTOnOLA IMG. 


8?01 r, MrOOWELL ROAD 
SCOTTSO/UE. ARIZONA 8b252 


SIZE 

A 

CODE lOENT NO. 

94990 

DWG NO. 

12-P13721D 

i 

ISCALE 

REVISION 

SHEET 15 






DATE OF TEST OS 

TESTED BY 


TEMPERATURE TEST 


LIMITS 


LOW TEMPERATURE 
THERMISTOR RESISTANCE 
150 MINUTE S ^1 
160 MINUTES. 

170 MINUTES. -All 

180 MINUTES 

190 MINUTES 


K OHMS 

K OHMS % CHANGE. 

K OHMS % CHANGE. 
K OHMS % CHANGE^ 

K OHMS % CHANGE 


3 { i 


8.2.3 ' DID AN ERROR OCCUR? 

N O sX 

• YES ADDRESS 

-6. 1 V VOLTAGE Vq 'VoLTS 

-6.1 V CURRENT ma 

-6.1 V POWER 


BITS 


0 ERRORS 


+5 V VOLTAGE 

+5 V CURRENT /Q«3L ma 

+5 V POWER 


TOTAL MEMORY IDLE POWER 


M-'L 


170 mw MAX 

: : / 


6.1 V VOLTAGE ^VOLTS 

+5 V VOLTAGE Volts 

6.1 V CURRENT 3-^5 na 

+5 V current /.^Qma 

6.1 V POWER /(dSX mw 

+5 V POWER 


TOTAL MEMORY OPERATING POWER^ ^Lfi^ mw 


7000 mw MAX 





















8.2.9 (Cont.) 


WC b) DID AN BRROR OCCUR? 


DATE OF TEST 
TESTED BY . 



limits'^2;^ 


ADDRESS 


BIT . 


O ERRORS 


WC c) DID AN ERROR OCCUR? 


ADDRESS 


0 ERRORS 


WC d) On> AN ERROR OCCUR? 


ADDRESS 


O ERRORS 


INTERMEDIATE TEMPERATURE TEST 


TIME 


M22 


8.3.2 TIME 


m 




THERMISTOR READING. DID ANY ERROR OCCUR? 


K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 
K OHMS 




O ERRORS 
O ERRORS 
0 ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 
O ERRORS 


MOTOROLA INC. 

CoV9fnm§nt Etectronics Division 

8201 EAST MCDOWELL ROAD ____ 
SCOTTSDALE, ARIZONA 85257 SCALE 


SIZE I CODE lOENT NO. IOWG NO. 


94990 


REVISION 


12>PI3721D 


[SHEET 18 


8.3.3 
8;. 4 


8.4.1 


8.4.2 


8.4.3 


8.4.4 


DATE OF TEST 

. § 

TESTED BY 



LIMITS-^ 


TIME 




50 MINUTES i.40 \ 
60 MINUTES I.Sl o 
70 MINUTES K4So 
80 MINUTES 
90 MINUTES 


K OHMS 

K OHMS % CHANGE 
K OHMS % CHANGE 
K OHMS % CHANGE 


90 MINUTES K OHMS % CHANGE . ; 

-6,1 V VOLTAGE +5 V VOLTAGE 

-6. 1 V CURRENT ^,0 na. " +5 V CURRENT . /JtS ma 

-6.1 V POWER 5 3.1/ mw +5 V POWER 

TOTAL MEMORY IDI^ POWER 7 «W 


VOLTS 


170 mw MAX 


DID AN ERROR OCCUR? 
YES ADDRESS 


O ERRORS 


-6.1 V VOLTAGE Cn^ ^LTS +5 V VOLTAGE vo: 

-6.1 V CURRENT ma +5 V VOLTAGE 7/? 0 tia 

-6.1 V POWER ) ' +5 V POWER WiSA 

TOTAL MEMORY OPERATING POWER 5 mw 


0 

VOLTS 


7000 mw MAX 


WC a) DID AN ERROR OCCUR? 
YES ADDRESS 


O ERRORS 


MOTOROLA INC. 

Government Electronics Division 


8201 EAST MCDOWELL ROAD 
t SCOTTSDALE. ARIZONA 85257 


SIZE 

A 

COOEIDENTNO. 

94990 

DWG NO. i 

12-P13721D 

ISCALE 

REVISION 

SHEET 19 








i 


8.4.4 (Cent.) 


we b) DU) AN ERROR OCCUR? 




ADDRESS 


we c) DID AN ERROR OCCUR? 


, HO 


ADDRESS 


we d) DID AN ERROR OCCUR ? 




DATE OF TEST 
TESTED BY 


t. • • 

■ f 



LIMlTS>>t^ 


0 ERRORS 


0 ERRORS 


YES ADDRESS 

8.4.6 we a) DID AN ERROR OCCUR? 
NO 

YES ADDRESS.. 

we *b) DID AN ERROR OCCUR? 
NO 

YES ADDRESS 

we c) DP AN ERROR OCCUR? 




ADDRESS 


we d) DI^AN ERROR OCCUR? 




ADDRESS 


0 ERRORS 


O ERROltS 


0 ERRORS 


0 ERRORS 


O^ERRORS 


8.4.7 DID AN ERROR OCCUR? 


ADDRESS 


0 ERRORS 


MOTOROLA INC. codeidentno. 

Govtrnmtnt Electronics Division . 94990 


8701 EAST McOOV/F.LL ROAO 
SCO n SOALE. AKIZONA 85257 jsCALE 


REVISION 










Date of Test ^ 
Tested by 


VACUUM TEST 

Did Any Bit Errors Occur? 


Limits 


Address 


Bits 


0 Errors 


9.2U 


Fast Decompresslbu 


Tested by^ 




Did Any Bit Errors Occur? 


Address 


Bits 


0 Errors 


9*d«2 Hard ?acuum 
Date (f • IB ••7g 


Tested by 



Did Any Bit Errors Occur? 


Address 


Bits 


0 Errors 


10 . / ’ VIBRATION TEST 
Date y • o fs 


Tested by 



SINE SWEEP 

Axis X - Did Any Bit Errors Occur? 


Freq 


Address 


Bits 


0 Errors 


FJiOTOROLA !NG. 

Government Electronics Division 


WOl r . McOOWEU. ROAD 
SCOTTSDAU. ARIZONA 85?$2 


a 


C0DEIDENTN0.IDWGN0. 


94990 


12-P13721D 


{REVISION 









] 


J 


Date of Test L ■ <^A ■ IS’ 
Tested 


Axis Y " Did Any Bit Error Occur? 


Limits 


Freq 


Addrefe.s 


Bits 


Axis Z - Did Any Bit Errors Occur? 


No 1- 


Freq 


Address 


Bits 


0 Errors 


0 Errors 


RANDOM VIBRATION 

Axis X * Did Any Bit Errors Occur? 


No i 


Freq 


Address 


Bits 


0 Errors 


Axis Y - Did Any Bit Errors Occur? 


No t. 


Freq 


Address 


Bits 


Axis Z “ Did Any Bit Errors Occur?' 


0 Errors 


Freq 


SHOCK TEST 
Date £*-<(?•')?» 


Address 


Tested By 


Bits 


D Errors 



6 MILLISECOND DURATION SHOCK 
Y Direction - Did Any Bit Errors Occxir? 


I Y®® — — Address 


niOTOnOLA ING. 

fioverriment Electronics Division 


8?01 E. McOOWEU ROAD 
SCOT rSDAl E. ARIZONA 85252 ISCALE 



Bits 


CODE I DENT NO. DWG NO. 


94990 


REVISION 


0 Errors 


12-P13721D 









i 





















loo> 


Date of Test ^y^^/ 7b 
Tested . 


Curi'cnt from ADDRESS 2 to Gnd 




Current from 2.4V to ADDRESS 2' 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2' 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2 


Current from ADDRESS 2 to Gnd 


Current from 2.4V to ADDRESS 2 

'10 . • 


/ ma 
(, ?v5 ma 


Current from ADDRESS 2 to Gnd /. ma 

Current from 2,4V to ADDRESS 2^^ // it y a 


Current from ADDRESS 2 to Gnd 
Current from 2.4V to ADDRESS 2^^ 


1,4^ ma 
/ja 


Current from DATA IN BIT 0 to Gnd ^ ma 
Current from 2.4V to DATA IN BIT 0 


tmronoLA ifjg. 

Govffrnmont Electronics Division 


8?ni F.. Mc|)0V,XLL ROAD 
SCOT TSUALF. ARIZONA mi 


SIZE 

CODE IDEN r NO. 

A 

94990 




Limits 
2 ma 
£ 20//a 


^ 2'ma 

^ 20// a 


^ 2 ma 
^ 20//a 


^ 2 ma 
^ 20//a 


^ 2 ma 
20yJa. 


^ 2 ma 

20//a 


2 ma 
20 //a 


^ 2 ma 
2Djjk 











%»«(»»-- m ■ :i?r | 


■I — - 

I i| « • • 


I 


J ’ 

/» ‘- 


1 


. i 

•; r T 

r *' 4 . 




’•' /W * 


r* u 

. w* 


.•i 




' r 


S/N 




CuxTont from DATA IN BIT 1 to Gnd 


Cux'rent from DATA IN BIT 2 to Gnd 


Current from DATA IN BIT 3 to Gnd 


Current from DATA IN BIT 4 to Gnd 


Current from DATA IN BIT 5 to Gnd 


Current from DATA IN BIT 6 to Gnd 


Current from DATA IN BIT 1 
Current from 2»4V to DATA’ 


Current from DATA IN BIT 8 to Gnd 


Current from DATA IN BIT 9 to Gnd 


Current from 2.4V to DATA IN BIT 9 _j J^ 




T/:OTC:iQLA !PJO. 

Govornment {Electronics Division 


8?01 (•.Mr.DOWF.I.LROAO^,^ 
SfiOTTSDAU.. ARIZONA 8WW 


Date of Test 

Tested By^ 


• 

Limits 

/ ^ ^ ma 

’ ^ 2 ma 

6 /jn. 

^20/^9. 

f ma 

2 ma 

! U,C'^ JJ9. 


ma . 

< 2 ma 

1 

^20/^a 

ma 

;|C 2 ma i 


^20^*a. 

ma 

^ 2 ma 

5 % yaa 

^20yUia 

ma 

^ 2 ma 


<20/-*a 

{ / ma 

2 ma 

f.7i ft'o- ■ 

4 20/>a 

• ^ 0 ma 

^ 2 ma 

8 

vf_20^a 


• ^ 2 ma 

9 

<. 20/^A 


SIZE 

A 

CODE IDEHT 110. 

94990 


12-P13Y21D 

c.rAI F 

iRr VISION 

IfvHKET 27 


!i- 1 

' iM - ’ 


f 




i 






Date of Tost 
Tested 


Current from DATA IN BIT 10 to Gnd , 97 ma 

Current from 2,4V to DATA IN BIT 10 /f, ^3 //a 


Current from DATA IN BIT 11 to Gnd _ 
Current from 2.4V to DATA IN BIT 11 


},Oi 


Current from DATA IN BIT 12 to Gnd ^ 

Current from 2.4V to DATA IN BIT 12 ^ 


Current from DATA IN BIT 13 to Gnd 
Current from 2.4V to DATA IN BIT 14 


.7^ 


Current 

Current 


from DATA IN BIT 14 to Gnd /% ma 
from 2.4V to DATA IN BIT 14 ^ tj a 


Current from DATA IN BIT 15 to Gnd 
Current from 2.4V to DATA IN BIT 15 


' .9'^ 


Current from DATA IN BIT 16 to Gnd 


' .95- 


Current from 2.4V to DATA IN BIT 17 7, 


Current from DATA IN BIT 17 to Gnd ma 

from 2.4V to DATA IN BIT 17 Va 


Current 


Limits 


is. 2 


^ 2^a 

^ 2 ma 

~ ^ ma 
^ 20yC/a 

^ 2 ma 
< 20>t/a - 

2 ma 
^20yt-»a 

i 

2 ma ■ 
i 20/->a 

eL 2 ma 

2 ma 
^ 20 aJ a 


/I r 0 f\ I SIZE I CODE IDENTNO. DWG 

Government Electronics Division I A 94990 ^ 


12-P13721D 


WOl C. UcDUWrU ROAD 














io(p 


Date of Test 
Tested 

Limit 


7,6 VERIFICATION QF OPEN COLLECTOR ON OUTPUT SIGNALS 

t , * ^ , 

7.6.3 READ COMPLETE voltage mv 

7.6.4 DATA OUT BIT 0 voltage (0 mv 

DATA OUT BIT 1 voltage h mv 

DATA OUT BIT 2 voltage Q mv 

DATA OUT BIT 3 voltage ^ mv 

DATA OUT BIT 4 voltage K mv 

DATA OUT BIT 5 voltage mv 

DATA OUT BIT 6 voltage /O mv 

DATA OUT BIT 7 voltage ' Q mv 

DATA OUT BIT 8 voltage Q mv 

DATA OUT BIT 9 voltage /O mv 

\ DATA OUT BIT 10 voltage mv 

DATA OUT BIT 11 voltage W mv| 

DATA OUT BIT 12 voltage 10 my 

DATA OUT BIT 13 voltage mV 


DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 
DATA OUT BIT 


14 voltage 

15 voltage 

16 voltage 

17 voltage 


100 my 

100 mv 
tS 100 mv 
tS 100 mv 
£ 100 mv 
^ 100 mv 
i: 100 mv. 

100 mv 
s? 100 mv 
100 mv 
£ 100 mv 
£ 100 mv 
£ 100 mv 
£: 100 mv- 
r' 100 mv 
^.100 mv 
£■ 100 mv 
^•100 mv 
100 mv 


1 


n^OTcnoLA 


SIZE 

CODE 1 DENT HO. 

A 

94990 








7.7.1 


7.7.2 


POWER CONSUMPTION (25 C) 

Memory +5V Voltage "f St 00!^ Volts 
Memory -6.1V voltage 103 Volts 
+5V Current !Q , ma 

+5V Power ifOjOL mw 


•I'SV Current 


•fSV Power 


Memory -6,1V Current 
Memory -6.1V Power 


7.7.3 Total Memory Idle Power 7hJ^ 


170 mW max 


7.7.5 


Memory +5V Voltage 4» A, QQ7 Vo: 
Memory -6,1V Voltage ~ C « Vo: 
+5V Current C>7 0 ma 

4^5V Power mw 


Volts 


Volts 


•5V Power 


7.7.6 Memory -6,1V CXirrent i30 


Memory -6, iV Power 


7.7,7 Total Active Power* H‘7S$, mw 


mw • / 


7000 mw max. 


READ COMPLETE TIMING 


7,8,5 Delay 3^0 ns 
Duration * 3^^ ns 


500 ns max. 

250 ns min 
450 ns m:.X. 


rjlOTC:'iQLA IPJG. CODE lOEIlT NO. DWG 
Government Lloclronics Division ^ 94990 i 


mt li. McDOKCLl ROAD 
SCOi lSIMU. ARIZONA iib?S2 


RFVISION 


















7.9 


7.9.4 


7.9.10 


7.10 

7.10.6 


S/N 


IPQ 


SYSTEM lUNCTIONAL TEST 


7.9.2 ' Did an »ror occur? 
No / 

Address 


Yes 


Bits 


Did an error occur? 
Ho / 

Address 


Yes 


' Bits 


Did an error occur? 
r 


No 

< 

Yes 


Address 


Bits 


7.9.16 Did an error occur? 
No / 

Address 


Yes 


Bits 


RANDOM ACCESS CAPABILITY 


Did an error occur? 
No ‘ 

Yes 


Address 


Bits 


7.10.7 Did an err^ occur? 
a) No / 

Yes Address 


Bits 




0 errors 


0 errors 


0 errors 


0 errors 


0 errors 


0 errors 


%■ 


:li 



I 1 
t \ 

I 1 




[laoTonoui mo. 

SIZE 

CODE IDENT NO. 

DWG NO. 


Government Electronics Division 

A 

94990 

. 12-P13721D 

s?rtl t. McD0\‘.rU ROAD 




* 


• SCOlTSUALt, Al<l/U;iA SS252 

SCALE 

REVISION 

SHEET 32 










7.11 


7.12 


7.12.4 


b) No 


/ 


c) No 



Address 


Address 


NON-VOLATILITY TEST 


7,11, 7 Did an ^ror occur? , 


'7,11.9 No 


an an 


Address 


Bits 


MEMORY SELECT TEST 


7,12.3 Address 


(Octal) 


Address 0001 on^d (Octal) 

0010 /9dOD (Octal) 

0011 /)0f)V (Octal) 

0100 O60D (Octal) 

0101 POOP (Octal) 

0110 OOOd (Octal) 

0111 OOOU (Octal) 

1000 oMd (Octal ) 

1001 OOOO (Octal) 
1010 POOP (Octal) 




Bits 


Bits 




Date of Tesj 
Tested B«^ 


t/jotc:-:qla ii\iG. 

Government Electronics Division 


SIZE I CODEIDENT NO.IOV/G NO. 


94990 


■?r/7y 


Limits 


0 errors 


0 errors’ 


0 errors 


0000 


0000 


0000 


0000 


0000 


0000 


0000 


0000 


0000 


0000 


0000 


12-P13721D 


8?oi r.. McnownLL road 

v«n«i r Aiii.7nMA Mimi 


DCUICIAM- 




' /y J CODE IDEtO NO. DWG 

Government Electronics Divisici I A 94990 


eroi L. f.tc00V.XLL R0A0 

i£arisi)AJ4.Jii^P«^ 








m 


w. 


Date of Tost 
Tested 


Chnrg 


Limits 


7.13.4 a) Did an error occur? 


\Xi 


Address 


0 errors 


b) Did an error occur? 

H, / 


Address 


0 errors 


11 


mororiOLA “ 

Government Electronics Division ^ 
8?on:. McD0Wr.lL ROAD 


SIZE I CODE IDEtn NO.IDV/G NO, 


94990 


12-P1.172XD 







kK' MOTOROLA INO. 


VIBRATION TEST 


,0ATE^-2LiL=_ 


.W.O.NO., 


-TO^. 


























V4II. •• * tu» • • 

CtlllAMI 
3 CVC -CO X 















.-Cl. 




PWOiFCT^fim^^nn, niMiT P/w Memory NO.— iii!i_ 
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